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SECTION  I. 

OF  APPARATUS  FOR  RESTRAINT  AND  SUP- 
PORT (BANDAGES,  SPLINTS,  Etc.). 


Chapter  T. 
of  bandages  and  knot.s. 

The  first  part  of  this  section  deals  with  the  several 
kinds  of  bandages,  and  the  second  part  with  splints  in 
their  varieties  and  modes  of  application. 

Bandages  may  be  roughly  divided  into  "  triangu- 
lars,''  or  "  scarfs,  '  "rollers,"  and  bandages  of  sj^ecial 
form,  such  as  the  "T,"  the  "H,''  or  the  "many 
tailed."  The  material  of  which  they  are  made  is  usu- 
ally grey  shirting,  i.e.,  unbleached  calico,  but  roller 
bandages  are  often  made  of  flannel,  or  uf  some  woven 
material,  for  greater  elasticity  or  strength  ;  or  of  mus- 
lin for  holding  plaster  of  Paris,  etc.  Old  household 
linen  makes  very  good  bandage  material,  and  short  of 
being  rotten,  the  older  the  stuff',  the  more  comfortable 
will  it  be. 

The  choice  of  the  form  of  bandage,  and  of  the  mate- 
rial, will  depend  on  consideration  of  such  points  as 
these — 

Thff  amount  of  rcslrainl  or  support  rerjuired.  Thus, 
a  simple  triangular  bandage  will  serve  best  to  keep  a 
water  dressing  on  the  scalp,  while  a  twisted  or  knotted 
roller  will  be  required  to  restrain  the  hasmorrhage  from 
a  recent  wound  there. 

Th''.  eject  of  the  bandfujc  on  the  ■■^kiii  and  ciradation 
of  the  part.  Consideration  of  this  point  leads  to  tlio 
selection  of  material,  care  as  to  its  tightness,  and 
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choice  of  the  best  method  of  applying  it.  Thus,  in  :i 
limb  likely  to  swell,  an  elastic  pattern,  such  as  a 
"figure  of  8"  will  be  chosen,  while  if  firmness  be 
niost  required,  the  "  tui'ned  "  bandage  should  be  u.sed. 

The  Ii')ii/lh  of  l.imc  the  haiida<jt  irill  hare  to  be  Ice/A 
on.  If  the  bandage  lie  for  a  temporary  purprme  only, 
there  will  not  be  the  same  elaboration  required  as  if  it 
were  meant  to  be  kept  on  for  some  time  ;  in  this 
latter  case  the  particular  plan  will  often  be  settled  from 
cousiderations  of  future  cleanliness. 


This  bandage  is  the  half  of  a  square  36  inches,  and 
is  usually  nuide  of  unbleached  calico  ;  it  has  for  some 
years  been  used  in  military  surgery,  but  in  the  surgical 
work  of  civil  hospitals  it  is  still  much  neglected.  It 
is  peculiarly  applicable  to  out-patient  surgei-y,  or  to 
the  dressing  of  accidental  injuries,  and  can  be  used  for 
dressings  of  very  different  kinds,  indeed,  in  abnost  all 
forms,  except  whoi  a  smooth,  even,  and  regular  pres- 
sure is  required. 

The  first  and  most  obvious  use  of  this  bandage  is  to 
simply  tie  it  round  where  it  may  Ije  wanted,  with  a 
reef  knot,  it  having  been  previously  folded  up  into  a 
cravat.  In  a  case  of  vemesection  the  arrest  of  the 
venous  circidation  above  the  incision  may  be  efi'ected 
thus,  or  improvised  splints  may  be  attached,  or  a  leg 
swung  from  a  cradle,  etc. 


THE  TRIANGULAR  BANDAGE. 


e 

Fig.  1. — The  Trlanijnlar 
Baiiduijc. 


A 


The  is  another 

verj'  useful  bantlage,  and 
very  quickly  put  on  :  in- 
deed, of  all  the  applica- 
tions of  the  triangle  it  is 
the  most  frequently  re- 
quired. Although  its  ap- 
plication may  bo  sliowni 
in  a  few  seconds,  a  writ- 
ton  description  of  it  as 
with  other  bandages  and 


knots  is  more  complicated. 
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Let  the  right  angled  comer  be  called  A,  and  the 
upper  and  lower  acute  angled  ones  B  and  C  respec- 
ively.*    .Standing  in  front  of  the  patient,  corner  A 
lould  be  phioed  in  the  axillary  line  on  the  affected 
ide,  midway  between  the  axilla  and  the  ilium,  B 
iDuld  reach  up  to,  and  hang  over  the  opposite  shoulder, 
he  line  B  to  C  will  then  hang  diagonally  across  the 
:  cidy,  and  between  it  and  the  arm  to  be  slung.  The 
arm  should  be  placed  in  the  required  position,  and  C 
brouglit  up  over  the  shoulder  on  the  affected  side  and 
tied  with  B  in  a  bow  behind  the  neck.     The  elbow 
should  then  be  kept  in  position  by  pinning  A  round  it 
as  shewn  in  the  figure.    (Kig.  2.) 

In  slinging  the  fore- 
arm the  sling  should  be 
made  just  short  enough 
to  slightly  elevate  the 
shoulder,  or  tlie  patient 
will  not  trust  all  the 
weight  of  the  limb  to 
it.  The  hand  should  be 
a  little  higher  than  the 
elbow.  Sometimes,  a.s  in 
fracturesof  thehumerus, 
the  weight  of  the  fore- 
arm is  used  as  an  exten- 
sion, while  the  hand  and 
wrist  alone  are  slung  by 
the  bandage  folded  up 
into  a  cravat,  three  or 
four  inches  wide,  and 
tied  bciiinil  the  neck. 

ThcJicud  Iki  iidaijc  ( Fig. 
2)  differs  hardly  at  all 
from    the    picturesque  Fig.  -l.  —  Tht  Slinq  and  Head 
head-dress  of  the  Ital-  Bandafiex. 
ians,  which  may  be  seen 


"  Those  letters  apply  to  the  rest  of  tlie  tiiaii-ular  bandiisoi 
where  they  appea  on  the  flffures,  in  the  s:iiiip  way. 
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worn  in  the  metropolis  hy  the  women  oigan-gmKleis 
of  Salfron  Hill.  It  is  very  n.sel'ul  as  a  cap  to  retain 
dressings  in  their  place  on  the  scalp,  but  it  is  not  fitted 
for  compression.  As  a  cap  it  is  infinitely  superior  to 
the  "  capeline"  roller  banclaj;e,  which  is  hot  and  diffi- 
cult to  apply. 

Standing  behind  tlie  patient,  who  should  be  sitting 
down,  the  middle  of  the  long  side  of  the  bandage, 
opposite  A,  is  placed  along  the  forehead  above  the 
eyes,  the  triangle  covering  the  head,  and  corner  A 
hanging  down  behind  ;  the  rest  of  the  long  .side  is  then 
brought  round  the  sides  of  the  head,  taking  care  that 
the  hands,  as  they  apply  the  bandage,  are  kept  low, 
so  as  to  bring  the  lower  edge  well  below  the  occiput. 
The  tails  B  and  C  should  be  crossed,  not  knotted,  over 
A,  below  the  occipital  protuberance,  and  lirought  for- 
ward again  round  the  head  to  the  forehead,  whci'e 
they  must  be  tied.  A  is  then  turned  up  and  pinned 
to  the  surface  of  the  triangle  on  the  head. 

The  only  points  to  be  attended  to,  are  the  keeping 
the  hands  low  while  working  from  before  backwards, 

a  nd  to  cross  the  ends 
well  below  the  occi- 
put. If  this  is  done 
the  cap  cannot  slip 
off,  and  if  not,  no 
tightness  will  make 
it  firm. 

The  chest  or  back 
bandage  (Figs.  3  and 
4)  is  again  verj'  use- 
ful for  retaining  .such 
applications  as  poul- 
tices, to  the  trunk, 
and  its  employment 
saves  much  labori- 
ous and  wasteful  use 
of  broad  roller  baud- 
ages  which  do  not  answer  the  purpose  nearly  as  well. 
The  method  is  the  same  whether  the  bandage  l)e 


Fn;.  3. —  Tie  Chcul  Ii(tndaij(. 
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applied  in  front  or  behind,  so  that  one  description  will 
suffice  for  both  back  and  front,  if  the  terms  are  re- 
versed. 

Standing  in  front  of  the  patient  the  right-angled 
corner  A  is  placed  over  one  shoulder,  and  the  long 


Fta.  4. — The  Back  Bandwje.* 

side  adjusted  round  the  waist.  Then  the  ends  B  and 
C  are  tied  behind,  on  the  same  side  as  the  shoulder 
over  which  A  is  hanging.  Thus  one  of  the  ends  will 
be  left  long  at  the  waist  behind,  and  this  should  be 
taken  up  and  fastened  to  A,  with  a  knot  or  a  safety- 
pin,  the  junction  being  about  the  posterior  border  of 


•  The  knots  in  this  flgui'e  are  placed  too  near  Uie  niiclclle  line 
of  the  back  ;  they  .sliould  bo  at  the  upper  and  lower  an;^los  of 
tliL'  scap  ila,  on  th(;  loft  >;irle,  as  stated  in  the  lettorpreas. 
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the  scaijula,  caud  therefore  out  of  the  way  of  pressure 
when  the  patient  lies  down. 

llic  t^lioiikhr  is  most  securely  bandaged  with  two 
triangles  as  in  Fig.  5.  Ojie  folded  into  a  scarf,  is  fast- 
ened diagonally  across  the  body,  over  the  injured 
shoulder,  and  under  the  opposite  arm  pit.  The 
corner  A  of  the  other  is  then  pinned  to  it  so  that  the 
centre  of  this  l)andage  covers  the  point  of  the  shoul- 
der, and  B  and  C  are  crossed  over  and  tied  round  the 
arm  below  the  axilla. 


Fig.  5. — The  Shouldtr  Bandage,  ici/h  Two  Triangles. 

The  shoulder  may  also  have  a  dressing  retained  upon 
it  by  using  one  triangle  only,  on  the  same  plan  as  for 
the  knee  (Fig.  G),  namely,  by  placiug  the  bandage,  so 
tliat  the  point  of  the  shoulder  is  covered  hy  its  centre, 
with  A  pointing  towards  the  ear,  and  tlic  long  side 
lying  horizontally  across  the  arm.  13  and  C  are 
brouglit  round  and  crossed  behind  the  arm  below  the 
armpit,  and  then  brought  up  and  tied  above  the 
shoulder  over  A,  which  may  be  turned  down  and 
pinned.  In  tiiese  b;uulages  there  is  no  pressure  upon, 
or  restraint  of  the  joint  itself  ;  this  can  only  be  at- 
tained by  the  roller. 
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The  same  remark  aj^plies  to  the  application  of  the 
triangular  bandage  to  the  elbow,  knee,  />. 
hand  and  foot.  The  methods  of  aji- 
plication  in  all  these  cases  are  similar. 
In  the  elbow  and  knee  A  is  put  up- 
wards, the  joint  is  covered  by  the 
middle  of  the  bandage,,  and  the  long 
side  lies  horizontally  across  the  fore- 
arm or  the  leg.  B  and  C  are  then 
crossed  behind  the  limb,  brought 
round  and  tied  in  front,  and  A  is 
then  turned  down  over  the  knot  and 
pinned.  For  the  hand  or  foot  the 
limb  is  placed  with  the  digits  point- 
ing to  A,  and  with  the  end  of  the  big 
toe  or  the  middle  linger  at  the  centre 
of  the  bandage.  A  is  turned  over 
the  hand  or  the  foot  ;  B  and  C  are 
then  brought  up  and  crossed  over  the 
back  of  the  wrist  or  the  ankle,  and 
tied  in  a  bow  or  reef  knot  behind. 
In  the  same  way  a  stwinp  (Fig.  8) 
may  be  easily  and  well  tied  up,  pro- 
vided that  ijressure  be  not  required. 

Baiidar/es  of  the  glnteal  region. 
The  most  useful  are  the  r/lute,a/, 
the  perineal  and  the  scrotal.  Ju 
all  of  these,  two  triangles  will  be 
required,  the  one  for  the  part  it- 
self being  attached  to  the  othei-, 
whicli  is  fastened  as  a  belt  round 
the  waist.  In  the  gliUeal  band- 
age (Fig.  9),  the  belt  being  tied 
round,  A  is  fastened  to  it  be- 
hind above  the  posterior  iliac 
spine,  so  that  the  middle  of  the 
base  of  tlio  triangle  falls  just  be- 
low tlie  ijltUeal  fold.  B  and  C  arc 
then  br(night  round  the  top  of 
the  thigh  and  knotted  or  pinned  Bandaged. 


Fig.  6 — Bandage 
for  the  Knee,  etc. 
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together. 


Fig,  9.—GliUeal 
IknuUi'jL. 


Both  buttocks  of  coui'se  may  be  bandaged 
if  three  triangles  are 
used. 

The  bandage  for 
the  periiuisinn  is  usu- 
ally applieil  by  folding 
both  bandages  into 
cravats,  and  fasten- 
ing one  as  a  belt,  aiid 
the  other  in  the  mid- 
dle line  behind  and 
in  front,  passing  it 
between  the  legs  and 
spreading  it  out  a 
little  in  the  perinasum. 

A    more  efficient 
bandage,  wliich  serves 
at  the  same  time  to 
cover    the  ljuttocks 
can     be    made  hy 
reducing  the  bandage 
a    riglit     angled  to 
an    acute     angled  triangle, 
by  taking    in     a     plait  of 
aljout  six  inches  iu  the  base, 
or    long    side    of    the  tri- 
angle,   then    fastening  A  in 
front  of  the  pubes,   and  the 
middle  of  the  base   (for  the 
width  of   the  plait)  behind, 
to  the  belt  with  safetj'  pins. 

There  will  then  be  three 
folds  of  the  bandage  smoothly 
covering  the  perin:eum,  while 
li  and  C  being  brouglit  round 
to  the  sides,  will  cover  tlie 
buttocks,  and  may  be  fastened 
to  the  belt,  towards  the 
middle  line  in  front. 

The  scrotal  bandage  gencr- 


Htnmji,  llaiidaytd. 
,'  from 
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ally  requires  a  smaller  second  triangle  than  tiie  others, 
or  a  large  one  folded  once  will  do.  It  is  adjusted 
thus  : — The  belt  being  put  on  as  before,  A  is  fastened 
to  it  in  the  middle  line  in  front,  so  that  the 
middle  of  the  base  conies  to  the  central  point  of 
the  perinaium.  The  scrotum  and  penis  are  then 
slung  u]3  and  covered  by  bringing  up  B  and  C, 
turning  them  round  the  belt  on  either  side  of  the 
middle  line,  from  behind  forwards,  and  passing  under- 
neath first.  They  are  then  tied  together  in  a  bow  or 
knot  over  the  root  of  the  penis,  as  is  usually  figured, 
or  secured  with  pins  to  the  belt,  as  in  Fig.  10. 

Lastly,  a  tolerably  elficient  bandage  for  one  or  holli 

grolnti  may  be  fashioned 
by  folding  a  triangle  as 
a  scarf  and  then  apply- 
ing it  as  a  simple  figiire 
of  8  (often  wi'ongly 
called  a  spica),  placing 
the  middle  of  the  scarf 
at  the  apex  of  the  fork 
of  the  legs,  carrj'ing  the 
extremities  along  the 
fold  of  the  groin  in 
front,  and  of  the  but- 
tocks behind,  crossing 
them  at  the  great  tro- 
chanter, and  then  carry- 
ing them  round  the 
pelvis  to  the  opposite 
side,  keeping  below  its 
brim,  and  tying  tlie 
ends  together  (Fig.  11.) 

•run  KOLLKR  BANDAOE. 

I,      ^.     ,  ,  ,,     ,  In  the  case  of  the  ro/- 

l^^.^bcrotaL  Lcunlwje.  /„■  handa./e,  to  apply  it 
neatly  ,s  to  apply  it  well,  but  the  art  of  using  tliis 
OanUage.  properly  is  one  not  to  be  learned  without 
practice,  even  though  it  bo  fre.-lv  allowed  th;it  the 
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subject  has  been  quite  uselessly  complicated  by  need- 
less rules  and  patterns. 

As  to  the  materials  for  these  roller  bandages,  it  has 
been  said  before  that  a  strip  of  any  stuff'  which  fulfils 
the  conditions  of  sufllcient  strength,  with  lightness  and 
softness  will  do.  The  length  of  the  strip  varies  from 
4^  to  6  yards,  the  width  from  2  to  4  inches  ;  2^  and 
inches  being  the  commonest  sizes. 

For  the  purposes  of  de- 
scription roller  band.ages 
may  be  divided  into  elastic, 
.ienii-ela><lii:,  and  in-elaMk 
kinds. 

Elastic  Ijandages  are  of 
several  kinds,  woven,  india 
rubber,  etc. 

The  semi-elastic  bandages 
are  either  woven  in  a 
special  manner  or  made  of 
asomewhat  elastic  material. 
Under  this  heading  come 
all  flannel  bandages,  do- 
mette,  cotton  or  silk  net, 
etc. 

The  application  of  these 
bandages  is  much  more 
simple  than  that  of  the  in- 
elastic, for  they  will  lie 
smoothly,  if  they  are  merely 
rolled  on  firmly,  so  that 
they  hardly  ever  require 
turning  or  other  manipu- 
lation. They  should  be 
)efore  use. 


l''iG.  11. — Bcuidaije.  for 
Oroin. 
rolled  up  rather  loosely 


The  in-olastic,  or  common  bandages,  are  the  most 
frequently  used,  especially  in  hospital,  where  the  other 
kinds  would  be  too  expensive,  even  if  they 
enough  for  the  requirements. 

They  are  usual)/  made  of  "grey  shirting' 
unbleached  calico,    or  the   same   bleached  ;  or 


were  firm 


or 
for 
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bandages  about  the  eyes  or  face,  a  very  cool  light 
bandage  may  be  made  of  finer  cotton  stuff',  or  linuii. 
Very  old  worn  linen  is  not  infrequently  used,  and 
speaking  generallj-,  it  may  be  said  that  washed  stuff's 
are  better  than  new.  They  should  always  be  torn,  and 
no  self-edges  retained. 

The  general  rule  is  to  use  the  2A  inch  bandage  for 
the  arms  and  head,  the  3^  mch  for  the  legs  and  pehns, 
and  the  4^  inch  width  for  the  chest  and  abdomen. 

Excejit  for  the  trunk,  however,  it  will  be  found  that 
the  narrowest  bandage  is  the  easiest,  and  the  most 
comfortable  to  apply  in  all  cases. 

In  order  to  apply  the  common  roller  handaije  to  any 
part  of  the  body,  the  first  thing  to  learn  is  how  to 
judge  of  the  firmness  and  support  i-equired,  and  to  dis- 
tribute the  pressure  evenly  about  the  limb.  For  this 
purpose  the  bandage  must  always  be  kept  rolled  up 
(dropping  it  is  a  sure  sign  of  a  bungler  or  l)cginner), 
and  held  (as  in  Fig.  13),  three  or  four  inches  away 
from  the  part,  while  the  finger  and  thumb  are  used  to 


The  laUer  ;/rasps  the  limb  evenly,  the  former  does  not. 
retain  the  bandage  in  its  place  when  it  is  being  applied. 
The  next  point  is  the  manipulation  known  as  "turning'' 
or  "  reversing,"  by  means  of  wiiich  the  bauilagc  is  turned 
over  on  itself  while  it  is  being  applied.    The  object  of 
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this  turning  is  that  the  bandage  may  lie  smoothly,  aud 
be  tii'm  as  well,  for  inasmuch  as  all  parts  of  the  limbs, 
etc.,  are  constantly  varying  in  diameter,  and  the  edges 
of  the  bandage  will  not  stretch  to  make  one  side  longer 
than  the  otlier,  it  follows  that  if  it  be  simply  rolled  on  in 
a  spiral  fashion,  only  the  largest  diameter  of  the  limb 
covered  Ijy  each  turn  of  the  bandage  ^^■ill  be  grasped 
by  it,  and  the  bandage  will  be  loose  elsewhere,  as  in 

To  avoid  this,  the  bandage  is,  when  necessary, 
turned  over  as  in  Fig.  13,  and  by  this  means  the  upper 
and  lower  edges  are  frequently  changed,  so  that  the 
whole  width  of  the  bandage  grips  the  limb.  This 
turning  requires  a  little  knack,  but  is  easily  learned. 
The  secret  of  doing  it  well  consists  in  having  the 


Fit;.  ['■'<■ — A  jii>lic(tlioii  u/  llii'  Ni-nrse-l  S/nral 
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portion  ill  tlie  liaiul  (Fig.  13)  quite  loose,  so  tliat  by 
bringing  tlie  roller  down,  it  naturally  falls  over.  The 
thumb  must,  therefore,  be  holding  tlie  turn  of  the 
bandage  last  aj)plied  during  this  mananivre.  More- 
over, tlie  bandage  should  be  brought  across  the  limb 
with  a  good  slope  upwards,  say  45'^  to  the  long  axis, 
and  the  reverse  similarly  be  lirought  boldly  down,  so 
that  the  bandage  is  well  doubled  over,  otherwise  some 
of  the  fold  will  appear  on  the  other  side  of  the  limb 
when  the  bandage  comes  round. 

The  most  common  fault  is  that  of  screwing  the 
roller  round  on  its  own  axis,  instead  of  allowing 
the  bandage  to  fall  over  into  position,  as  it  should  do 
almost  of  its  own  accord. 

As  a  rule  it  is  best  to  turn  every  time  the  Ijandage 
comes  round,  and  the  turns  should  be  made  in  the 
same  straight  line  :  but  these  points  are  not  essential, 
and  indeed  both  depend  rather  on  the  resthetics  of 
bandaging,  than  on  any  practical  advantage. 

Another  rule,  which  may  often  be  more  honoured  in 
the  breach  than  in  the  observance,  is  that  the  bandage 
must  be  rolled  on  from  within  outwards.  Thus  in 
fractures  of  the  thigh,  if  the  leg  l)e  adjusted  to  the 
splint,  and  the  bandage  put  on  in  accordance  witli  this 
rule,  every  turn  that  is  made  will  tend  slightly  to 


Fio.  l\.~/leversed  Spiral  of  Fool  and  Leij. 
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increase  tliat  external  rotation  which  is  the  great 
obstacle  to  proper  position,  while  the  reverse  will  be 
the  case  if  the  bandage  be  applied  from  witlioiit 
inwards. 

Tlie  roller  bandage  with  reverses  is  the  commonest 
of  all  the  ways  of  bandaging.  It  may  be  ap[ilied  to 
the  trunk  or  limbs  (as  in  Fig.  14),  to  fasten  splints, 
and  on  an  inlinite  number  of  other  occasions. 

Nevertheless  it  is  somewhat  liable  to  slip,  is  not 
elastic,  and  is  not  suited  for  the  neighlioiirhood  of 
joints. 

In  its  stead,  a  pattern  of  roller  bandage  wliich  is 
hardly  ever  used  in  England,  miglit  M'ell  be  employed 
more  frequently,  namely,  the  double,  headed  spiral  with 
reverses.  (Fig.  15.)  Its  description,  like  that  of  manj' 
other  bandages,  is  more  comjjlex  than  its  application. 
The  bandage  is  a  combination  of  a  simple  s])iral  roller, 
with  a  reversed  si^iial,  so  that  whilst  one  head  of  the 
roller  is  applied  spirally,  each  of  the  turns  thus  made 


Fig.,,  15. — Double-headed  Spiral  icilh  J\eversc.<. 
is  covered  and  lixed  by  a  reversed  turn  matle  with  tlie 


OF  BANDAGE.-S  AND  KNOTS. 


15 


other  head .  Inasunich  as  e\-eu  compression  can  always 
(other  things  being  equal)  be  more  efliciently  made 
with  a  doulile  headed,  than  with  a  single  roller,  the 
value  of  this  pattern  lies  in  the  firmness  with  whicli  it 
can  be  applied  to  a  limb,  while  it  is  nearly  impossible 
that  it  shouhl  slip.  The  heads  must  of  course  be  of 
unequal  length  ;  that  used  for  the  reverses  being  the 
longer.  The  pattern  requires  some  practice  to  apply 
with  ease,  but  the  labour  will  be  well  spent. 

A  pattern  which  is  at  once  firm  and  elastic,  and 
which  can  be  applied  over  most  articulations,  is  the 
fi(jurt  of  8  (Fig.  16.)  This  bandage,  wlien  applied  to 
the  length  of  the  limb,  or  over  a  joint  so  as  to  cover  it 
completely,  presents  much  tlie  same  appearance  when 
finished  as  the  spiral  roller  with  reverses  (compare 
Figs.  13  and  16),  but  in  its  application  it  is  entirely 
different.  The  accompanying  illustration  (Fig.  16) 
will  give  a  better  idea  of  its  application  tlum  any 
wcu'ds  can  do.  The  great  point  to  bear  in  mind  is  to 
make  the  loops  of  tlie  S  as  open  as  possible,  by  goiug 


Fig.      —Application  of  Ihc  Fvjurn  of  8  Bandaijc, 
la  a  Limb. 
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l)ol(Uy  up  the  limb  and  coming  clown  again  as  far 
as  the  bamlage  will  allow. 

As  has  been  implied,  this  bandage  may  be  employed 
in  almost  all  the  eases  in  which  the  turned  bandage  is 
generally  used,  and  it  is  often  really  preferable,  being 
not  less  firm  and  yet  more  elastic,  but  as  a  rule  its 
employment  is  confined  to  the  neighbourhood  of  joints, 
so  that  if  a  limb  and  a  joint,  or  joints,  have  to  be 
bandaged,  say  the  ankle,  leg,  knee,  and  thigh,  there 
would  l)e  a  turn  or  two  23laced  round  the  foot,  then  the 
ankle  would  have  the  figure  of  S  (leaving  out  the  heel), 
the  leg,  the  turned  (see  Fig.  14),  tlie  knee,  the  S,  and 
the  thigh  the  turned  again. 

One  practical  reason  for  this  change  is  that  the 
figure  of  8  requires  twice  as  much  Ijandage  to  cover  a 
limb  as  the  turned  spiral  does. 

The  8  bandage  is  also  used  for  joints,  simply  as  one 
or  two  turns,  crossing  over  the  centre  of  the  flexor 
aspect  of  the  joint.  (Fig.  17.)  This  pattern  is  useful 
in  a  number  of  cases,  w  hich  may  be  imagined. 


Fig.  \~i  .—  Fi(jurc  of  S  for  Dcnd  of  Elhon-. 

The  jio'iid  of  the  hi  el,  and  the  jioiul  of  the  elbow, 
with  their  respective  joints,  may  be  completely  covered 
by  a  series  of  enlarging  figures  of  S,  starting  from  the 
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centre,  Iiaviiig  the  crossing  placed  over  the  front  of 
the  joint,  and  the  loops  above  and  below_  the  line 
drawn  from  the  middle  of  the  front  of  the  joint  to  the 
heel  or  the  olecranon,  and  getting  ahvaj  s  more  and 
more  open,  and  further  away  from  the  middle  line  as 
the  bandage  progresses.  (Fig.  18.)  In  this  way  the 
elbow  may  be  conveniently  bandaged.  The  heel 
pattern  is  nearly  or  quite  the  hardest  one  to  adjust  of 
all  the  common  forms.  It  is  very  neat  looking,  but  it 
is  seldom  worth  the  trouble  of  its  application  save  as 
an  exercise  in  bandaging. 


FfG.  IS. — Bcnnlmje  laHwj  in  the  Heel. 

Tlie  ajiica  {spike  or  spathe,  a  botanical  term  applied 
to  heads  of  seeds  arranged  as  in  a  ear  of  wheat)  is  ex- 
tremely useful  for  applying  firm  pressure  to  joints,  or 
fastening  dressings  over  them.  The  pattern  is  the 
same,  whether  the  bandage  be  applied  to  the  shoulder, 
groin,  thmiib  or  great  toe,  and  is  that  of  a  figure  of  8, 
comliined  with  a  lirm  attachment  to  a  limb  in  the 
neighbourhood  of  the  joint, — the  wrist  for  the  thumb, 
the  arm  for  the  shoulder,  the  thigh  for  the  groiu,  and 
the  ankle  for  the  great  toe.  Taking  the  -fpica  of  thi. 
'jroin  as  an  example  (Fig.  19),  the  bandage  begins  by 
two  or  three  reversed  turn.s  from  witliin  outwards  (or 
overlapping  8's)  round  the  top  of  the  thigh.  The 
bandage  is  then  carried  outwards  over  the  groin  to  just 
below  the  anterior  spine  of  the  ilium,  and  then  round 
the  back,  taking  care  to  keep  just  lielow  the  iliac  crest. 
The  bandage  is  then  l)rought  obliquely  across  over  the 
symphy.sis  pubis,  crossing  over  the  starting  point  to 
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reach  the  outer  part  of  the  top  of  the  thigli,  and 
ij  then  passed  round  it,  and  hrought  uj)  ready  to  repeat 
the  roll,  but  this  time  a  little  lower  down,  and  so  on 
till  the  groin  and  hip  are  sufticiently  covered.  The 

hip  sliDuld  be  very 
slightly  flexed  at  the 
time,  and  care  must  be 
taken  not  to  slip  on  to 
tlie  alidomen  with  the 
l)andage,  as  it  is  passed 
round  the  brim  of  the 
false  pelvis. 

With  a  long  bandage 
the  spica  may  be  easily 
enough  applied  to  botli 
groins,  starting  from 
one  side,  and  repeating 
every  manceuvre  on  the 
other  before  ixturning ; 
but  in  practice  this  is 
a  bandage  \  ery  rarely 
used,  aud  requires  men- 
tion only.  The  prin- 
ciple of  the  spica  being 
understood  a  detailed 
descrijitiou  of  the  dif- 
Flu.  19.  —  Sjiiru  oj  Ui  v'iit.  fereut  applications  of 
the  pattern  is  not  called  for,  and  the  especial 
points  only  will  be  noticed.  The  spica  of  the 
skoiihlLr  is  an  extremely  linn  bandage  (Fig.  20),  the 
starting  point  is  taken  from  the  ujiper  arm,  the  turns 
being  rolled  round  as  high  as  the  a.^illary  folds  will 
allow.  Then  the  large  loop  of  the  S  is  taken  round 
the  chest,  passing  under  the  opposite  armpit,  and  the 
crossing  of  the  lirst  turn  should  go  as  high  up  upon  the 
shoulder  as  the  bandage  will  lie.  The  succeeding  turns 
will  come  successively  lower  and  lower  down,  until 
the  shoulder  is  covered  in.  This  pattern  requii-cs  a  long 
bandage,  and  it  may,  as  in  the  onpc  of  the  groin  spica, 
be  il()\dih.d  for  both  shoiililei's  if  rci|uired. 
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Fig. 
the 


20. — Spica  of  Slioidder.* 
succeeding  turns,  lower 


The  spka  of  the  tkumh  (Fig.  21)  is  the_  regular 
baudage  for  the  common  sprain  of  that  joint.  As 
with  the  bandages  for  the  phalanges,  the  roller  must  be 
quite  narrow,  not  more 
than  three-quarters  of 
an  inch  wide.  The  spica 
is  begun  with  a  few 
turns  round  the  wrist, 
from  within  outwards, 
if  the  outside  of  the 
thumb  is  to  be  the  most 
supported,  and  the  re- 
verse if  tlie  ball  be  the 
pait  requiring  the  fir- 
mer pressure.  It  is 
then  talien  round  tlie 
thuiiilj  as  high  as  the 
bindage  will  lie,  and 
and  lower,  (as  in  all 
spicas)  till  the  ball 
is  covered.  It  is 
then  fastened  round 
the  wrist  either  by 
a  safety  pin,  oi-  by 
splitting  the  end  of 
the  baudage  into 
two  tails,  which  are 
tied  together.  The 
spica  of  the  />!(/  toe 
(Fig.  21)  is  applied 
in  precisely  the 
same  way,  the  an- 
kle standing  in  the 
place  of  the  wrist. 
It  is  however  more 
difficult  to  apply  Fig.  21.— .S'pica.s  o/ //ic  Thumb  and 
without  getting  an  Biy  Tue. 

awkward  quantity  of  baudage  material  between  the  toes. 


The  bandago  in  this  fi^'nix'  is  iieedU-s.sly  hmj;. 
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Thil  jiliijers  may  sduietimes  be  sufficiently  covered 
with  a  simple  spiral  bandage,  or  with  reverses,  or  S's, 
using  a  narrow  bandage  with  neat  edges,  com- 
mencing at  the  tij),  and  finishing  off'  at  the  root  of 
the  finger. 

]?ut,  as  a  rnle,  to  bandage  the  fingers  or  the  whole 
of  the  thumb  ctficiently,  a  combination  of  spirals  and 
S  s  with  the  spica  is  required.  Taking  the  fore-finger 
as  an  example  (Fig.  22),  the  bandage  is  fixed  by  a  few 
turns  round  the  wrist,  and  is  then  brought  up  across 
the  Ijack  of  the  hand  from  the  radial  side  of  the  wrist 
(or  along  the  iialm  from  t!ie  ulnar  side  if  preferred), 
and  is  passed  between  the  fore  and  middle  fingers,  and 
half  round  the  former  as  if  to  make  a  spica.  Instead 
of  completing  the  S,  however,  the  bandage  is  carried 


Fic  22. — F'niiji  r  Jlaiidcigt. 

in  a  bold  spiral  up  to  the  tip  of  the  linger,  ^\■hich  is 
then  bandaged  carefully  dow  nwards  to  the  root.  This 
may  be  done  with  simple  close  spirals,  or  witli  small 
S's,  or  reversed  spirals  if  tlio  bandage  be  wanted  to 
look  very  neat.  The  l)andagc  is  then  finally  brought 
out  lietween  the  fore  and  middle  fingers,  and  descend- 
ing, is  crossed  at  the  knuckle  over  the  ascending  por- 
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tion,  to  go  to  the  ulnar  side  of  the  wrist,  rouiul  which 
it  is  fastened  in  tlie  ordinary  waj'. 

If  the  description  has  been  followed,  there  will  l^e  no 
ditiieiilty  in  understanding  how  all  the  fiimers  may  be 
bandaged  successively  in  the  same  way  (Fig.  23)  witli 
one  bandage,  by  starting  lound  the  M  rist  as  before, 
and  going  over  first  to  tlie  little  finger,  then  round  the 


Fig.  23.  —  Bandarji-  fm-  all  thi:  Finrfri'. 

wrist,  then  to  tlie  ring  finger,  and  so  on.  In  this  way 
the  pahn  is  left  free,  and  the  back  of  the  hand  covered, 
but  if  it  be  desired  to  cover  the  pahn  and  leave  the 
back  of  tlie  hand,  this  is  readily  done  by  starting  from 
the  ulnar  side  of  the  wrist  and  going  across  the  pahn 
to  the  thumb  or  forefinger,  as  in  the  case  of  the  single 
linger.  As  a  rule  it  is  convenient  to  make  a  separate 
Ijandage  of  tlie  thumb,  but  it  may  be  included  if 
desired.  In  any  case  a  long  bandage,  not  more  than  J,- 
iuch  wide  must  Ije  chosen,  and  unless  the  bandage  lie 
soft,  and  have  clean-cut  unfrayed  edges,  it  can  hardly 
be  made  to  look  very  neat. 

The  principal  use  of  this  pattern  is  as  a  precaution 
against  cedema  of  the  fingers  ;  it  is  not  so  often  put  on 
now  as  it  used  to  Ise. 

All  applications  of  a  roller  bandage  to  a  conical  part, 
must  inevitably  be  somewhat  insecure  unless  put  on 
very  tight,  and  this  is  gener;illy  unwise.  It  is  therefore 
difficult  with  any  form  of  roller  bandage  to  apply 
e.xactly  the  amount  of  pressure  which  is  deemed  desir- 
able to  an  amputated  stump,  and  yet  have  the  l)a,ndage 
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secure  against  slipping  off.  The 


Fig.  24. 


bandage  jor  a  Humn 
(Fig.  24)  is  a  pat- 
tern known  ,is  the 
recurrent  baudage. 
The  roller  for  this 
should  never  be 
more  than  two  in- 
ches wide,  and  for 
an  amputation  of 
the  arm,  or  for  a 
"Synic"  it  may 
well  he  .still  nar- 
row-er.  The  band- 
age is  first  attached 
three  or  four  inches 
above  the  stump  by 
one  or  two  circular 
turns,  and  then, 
the  thumb  Ijeiu" 


-Recurrent  Bandai/t  foi 
Slump. 

placed  over  the  middle  of  these  turns  in  front,  and  the 
fore  finger  similarly  behind,  it  is  lirought  right  over 
the  face  of  the  stump  from  the  middle  line  in  front  to 
the  same  point  behind.  Tliis  reverse  is  kept  in  its 
place  behind  by  the  fore-finger,  and  the  bandage  is 
brought  back  again,  now  a  little  to  one  side  of  the 
middle,  but  converging  to  tliat  point  when  it  reaches 
its  starting  point.  This  is  then  fixed  by  the  thumti, 
and  the  bandage  is  brought  over  again,  passing  this 
time  to  the  other  side  of  the  middle  line,  and  converg- 
ing to  it  behind.  These  reverses  are  continued  till  the 
wdiolc  stump  is  covered,  and  then  bj-  one  or  two  firm 
circular  turns  they  are  fixed  in  the  position  in  which 
they  were  held  by  the  thumb  and  finger,  as  shown  in 
the  figure.  It  is  often  ^\•isc  to  make  a  circular  turn  or 
two  in  the  course  of  making  the  reverses  so  as  to  Hx 
tliose  already  made.  Tliis  pattern  may  also  he  ]iut  on, 
so  as  to  cover  half  or  all  the  head,  and  may  be  made 
tolerably  secure  if  care  he  taken  that  the  circular  turns 
arc  kept  low  down  on  the  forehead  and  well  below  the 
occipital  protuberance, 
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Amputation  stumps  and  also  tJie  head  niay_  be 
bandatred  by  a  method  which  although  it  results  in  a 
pattern  which  looks  like  the  recurrent,  is  yet  different 
in  principle,  and  firmer— namely  by  the  use  of  a 
"  double  headed  "  roller,  a  bandage,  that  is,  both  ends 


Fig.  25. — Captline  Bawfac/c. 

of  whicli  arc  rolled  up  towards  each  other  in  the  centre. 
This  is  the  bandage  which  when  applieil  to  tlic  head  is 
known  as  the  "capeline."  The  apphcation  forastump 
is  the  same  in  all  respects.  To  put  on  the  capeline  it 
is  more  convenient  for  the  patient  to  be  sitting.  The 
surgeon  .standing  in  front  or  Vjchind  takes  one  head  of 
the  roller  (Fig.  25)  and  places  the  middle  of  the  bandage 
on  the  occiput  or  the  forehead.  The  two  parts  are  then 
brought  round  and  crossed  on  the  forehead  or  below 
the  occiput.  One  of  the  ends  is  then  continued  round, 
and  the  other,  which  is  lying  1  elow  it,  is  turned  up 
and  brought  over  the  head  as  in  the  "recurrent" 
bandage.  It  is  now  met  by  the  other  half  of  the 
bandage  which  has  gone  round  the  head,  while  this 
half  has  gone  over  it,  and  the  former  continued  round, 
li.xes  the  liandage  so  that  it  can  again  be  brought  over 
the  head,  when  the  mano:'uvrc  is  repeated.     In  thh 
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way  by  adjusting  the  subsequent  turns  of  the  bandage 
alternately  to  one  side  and  the  other  of  the  first  one, 
either  half  (Fig.  20)  or  the  whole  of  the  head  may 
be  covered  with  folds  converging  to  the  middle  line 
in  front,  and  behintl,  and  a  somewhat  attractive 
bandage  is  made.    Its  appearance  is  however  almost 


Fio.  26.— Capeliiie  for  Half  the  Hmd. 

its  only  good  quality.  It  is  lirmer  than  the  simjjle 
recurrent  bandage,  but  is  still  very  liable  to  slip.  It 
is  troublesome  to  apply,  hot,  and  if  at  all  tight  round 
the  head  apt  to  become  pninful,  while  it  fulfils  few 
indications  which  cannot  be  at  least  as  well  met  by  the 
more  homely,  but  far  more  comfortable  triangular 
l)audage.  (Fig.  2.)  When  applied  to  a  stump,  how- 
ever, it  may  sometimes  l)e  useful. 

Another  application  of  the  double  headed  roller 
which  is  not  often  used  in  this  country  may  here  be 
mentioned,  namely  the  (/o?(/i/t -vv'/ra/  (Fig.  27).  The  two 
spirals  crossing  each  otlier  in  front  and  behind,  make 
an  open  bandage  which  \s  convenient  cuouirli  for  re- 
taining dressings. 
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—Double  Spiral  Bandage. 


The  tiristed  or  Icnotted  bandage  for  the  head  (l''ig.  28) 
is  generally  described  as  one  which  reijuires  a  double 

headed  roller,  but  this 
is  not  at  all  necessary 
or  desirable.  It  is  an 
extremely  useful  ban- 
dage, and  is  easy  to 
apply.  For  example, 
taking  the  neighbour- 
hood of  the  temple  as 
the  situation  in  which 
the  pressure  of  the 
twist  is  required,  the 
bandage  should  be 
unrolled  for  about  a 
foot,  and  the  end  helil 
in  the  left  hand,  which 
is  kept  close  to  the 
temple.    The  roller  is 


V\v.. 


2S.  —  Ttiniit<;il  Baiidaije 
/or  Jh'jid. 

then  carried  round  the  forehead  and  occiput,  so  that  it 
comes  back  to  the  unrolled  end  at  the  wound.  The 
roller  is  then  twisted  round  siiarply  as  shewn  in  the 
figure,  and  is  carried  down  below  the  chin  and  round 
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to  tlip  vertex.  On  coining  to  tlie  temple  again  the 
same  twist  is  made,  and  the  roller  is  once  more  passed 
round  horizontally  ;  when  sulScient  pressure  is  ob- 
tained the  bandage  is  fixed  by  knotting  the  two  ends 
together. 

The  foui'-tailed  handnt/e  is  a  very  useful  pattern  and 
serves  for  the  attachment  of  dressings  in  wounds  about 
the  chin  or  face,  as  well  as  for  fractures.  For  the  liand- 
age  (Fig.  29)  a  piece  of  shirting  four  or  five  inches  wide 
and  two  feet  long  is  required.  It  is  then  doubled  on 
itself  and  torn  down,  until  a  piece  four  inches  long 
onlj'  is  left  uudi\  irled  in  the  middle.    Tn  the  middle  of 

this  a  slit  two  in- 
ches long  is  gene- 
rally cut,  in  which 
the  point  of  the 
chin  is  inserted,  but 
this  is  often  omit- 
ted. 

The  middle  of  the 
undivided  part  is 
placed  over  the 
chin,  and  the  under 
pair  of  the  four 
tails  made  by  tear- 
ing the  bandage, 
are  then  brought 
up  over  the  side  of 
the  face  in  a  line 
with  the  masseter 
muscle,  and  loosely 
kniitted  or  held  half 
ail  inch  in  front  of 
the  vei  tex  of  the 
skull.  These  pass 
Fii;.  '29. — Four-tailed  BawUujv  Jov  mulerneath  tlie  oth- 
Jaw,  wil/i  Che^l.  Bandaiji:.  ^r  pair,  wlr.cli  are 
brcnght  round  to  just  beneath  tlie  occipital  lu-otuber- 
aiice,  and  lirmly  tied  together  with  a  reef  knot.  Ihe 
first  pair  on  tlie  vertex  are  then  tied  witli  sulhcient 
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firmness  to  fix  the  lower  jaw  against  the  upper  one  ; 
and  finally  the  vertical  part  is  kept  from  slipping  for- 
wards, and  the  horizontal  from  slipping  downwards,  hy 
tying  the  four  tails  together  (this  is  not  shewn  in  the 
figure).  In  adjusting  this  bandage  it  is  necessary  to 
see  that  the  length  of  the  undivided  part  fits  the  jaw 
to  which  it  has  to  be  applied,  and  this  can  only  be  done 
by  trying  it  on  before  it  is  finally  fixed. 

The  shigle  T  ban- 
dage (Fig.  30)  is  most 
frequently  used  for 
fixing  dressings  to  the 
perinreum.  Its  appli- 
cation there  is  simple 
enough.  The  hori- 
zontal part  being  fixed 
round  the  waist,  the 
other  end  is  brought 
round  between  the 
legs  and  fastened  in 
front. 

The  bandage  can 
also  be  applied  to  the 
head  or  elsewhere. 
For  the  perinaium,  a 

T?T.-,  on     f    ;      n     7  good  average  size  is 

riG.  30. ~i3iiin/eT  Band(iiir\     ?■     f    j.  <•  1 

live  teet  for  the  hori- 
zontal piece  and  three  feet  for  the  vertical,  and  it 
should  be  aljout  three  inches  wide. 

For  the  perinoeuin,  a  lietter  pattern  than  the  simple 
T  is  the  "  double  T''  complete  (Fig.  .32)  or  incomijlete 
(Fig.  31).  The  latter  is  made  from  the  simple  one  by 
tearing  the  perpendicular  portion  into  two  tails,  except 
for  five  inches  behind.  By  using  either  of  tlie.-e 
bandages  the  awkwardness  of  bringing  up  the  single 
vertical  piece  in  the  middle  line  in  front  is  avoided. 
The  T  is  also  a  vei-y  good  bandage  to  apply  to  the 
head,  to  retain  dressings.  If  used  for  the  'head  the 
vertical  strips  sliould  be  two  feet  long,  and  the 
horizontal  one  about   a  yard  and  a  half,  to  allow 


Fiu.  31. 
Tilt  douhlc  T  incomplete. 


Vh:.  33.  -  Doiihlr  T  appliid 
to  No^^e. 
to  the  lip^f  (Fig.  3-1;. 


Fig.  32. 

T/ie  dovhh  T  roiiipletc. 

of  its  goiug  round  the 
head  twice  or  thrice. 
The  width  should  be 
three  quarters  of  au  inch. 
For  the  nose  a  good  ban- 
dage is  the  ilouble  1 
applied  as  in  Fig.  33,  or 
the  single  T  with  a  slit 
in  the  vertical  p.irt,  of 
tlie  requisite  size  to 
partly  admit  the  nasal 
prominence  :  while  if  in 
addition  a  slit  be  made 
in  the  middle  of  the 
liorizoutal  part  of  either 
the  single  or  double  T  for 
the  mouth,  it  becomes  a 
good  bandage  for  the 
application  of  drcssinps 
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The  single  or  double  T,  or  a 
T  with  a  small  triangular  piece 
inserted  at  the  junction  of  the 
vertical  and  horizontal  portions 
makes  a  good  bandage  for  the 
ear,  and  other  modilications 
may  easily  be  imagined. 


or  KNOTS. 


Fig.  34.— Double  T 
Bandaye  for  the 
iVose  and  Moulli, 


Among  the  smaller  accom- 
plishments of  the  complete  sur- 
geon must  be  reckoned  the  art 
of  making  a   "reef,"   "bow,"  or   "slipknot,"  or  a 


Fig.  35. — Reef  and  Granny  Knotx 
B  K  W  A 


Fig.  3G.  —  ThcC'love-JtUch  Knot. 

"clove-hitch,"  neatly,  quickly,  and  lirinly.  'J'hc  ini- 
portiuice  of  this  need  not  be  insisted  on,  for  in  surgery 
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very  literally  and  very  often  it  happens  that  life  hangs 
on  a  thread,  and  the  results  may  be  disastrous  if  this 
be  insecure.  But  we  believe  that  to  describe  in  M  ords 
the  actual  movements  of  the  fingers  in  making  these 
knots  would  be  only  waste  of  time  ;  it  is  a  knowledge 
which  each  student  must  acquire  for  himself  by 
practice  after  he  has  been  shewn  how  to  do  it. 

In  Fig.  35  the  left  hand  cut  shews  a  string  tied  in  a 
recf-knol  ;  the  right  hand  one  in  a  ijrannij.  Fig.  36 
shows  a  clove-hitch,  wliich  in  the  left  baud  cut  is  half 
made,  aud  in  the  right  is  shewn  completed,  by  placing 
the  loop  A  in  front  of  loop  B.  Where  firmness  is 
wanted,  as  for  the  ligature  of  a  vessel,  and  for  all 
ordinary  purposes  of  knotting,  the  reef  is  the  one  for 
surgeons  to  use — the  ijranny,  never — and  the  dresser 
must  go  on  practising  the  manreuvres  until  his  fingers 
acquire  a  perfect  automatic  skill,  so  that  he  never  has 
to  think  of  their  individual  movements.  The  clove- 
hitch  is  very  useful  when  a  pull  upon  any  part  is 
required ;  as  for  example,  in  dislocations  of  the 
shoulder,  when  a  jack  towel  is  fastened  by  this  knot 
round  the  arm.  Its  great  advantage  is  that  it  gets 
firmer  the  more  it  is  pulled  upon,  while  yet  it  can 
be  loosed  in  a  moment.  Moreover  it  has  no  tendency 
to  slip  like  a  noose.  There  are  one  or  two  waj's  of 
making  it,  all  practically  coming  to  the  same  thing, 
but  the  main  idea  and  purpose  of  the  knot  can  be 
gathered  from  the  figure. 

We  need  not  waste  time  or  space  in  discussing  the 
virtues  of  the  bow  or  half  bow,  ^vhile  other  knots  well 
known  to  sailors  or  builders,  as  the  carrick  bend,  the 
bowline,  weavers'  knot,  etc.,  are  not  used  in  surgei-j'. 


Chatter  II. 


Of  the  Use  of  Adhesive  STBArriNO. 

The  use  of  this  material  in  surgical  dressing,  for 
the  purposes  of  mechanical  support  is  steadily  in- 
creasing, and  the  number  of  medicated  plasters  is  being 
almost  daily  added  to.  Of  these  latter  very  little  need 
be  said,  for  with  few  exceptions,  their  value  is  still  un- 
decided. One  or  two,  however,  are  certainly  of  great 
service  in  approjjriate  cases. 

The  ordinary  adhesive.  ulrappiiKj,  diachylon  or  lead 
plaster  is  the  form  which  is  still  in  most  general  use, 
and  unless  it  is  otherwise  mentioned,  must  be  under- 
stood to  be  the  material  employed.  It  is  sometimes 
spread  on  paper,  when  it  is  almost  useless,  but  is 
generally  laid  on  linens  of  varying  fineness,  or  u^wn 
leather.  Xo  good  purpose  is  served  by  using  a  line 
linen,  and  the  best  strapping  for  all  ordinary  occasions 
is  what  is  known  as  "  Leslie's  Hospital  quality,''  sold 
in  rolls  eight  inclies  wide. 

Othei-  kinds  of  plaster  are  often  spread  upon  chamois 
leather,  or  on  white  basil,  and  leather  should  generally 
be  employed  when  pressure  is  required,  as  in  strapping 
an  inflamed  joint,  by  reason  of  its  stretching  powers. 

Recently,  a  very  useful  form  of  strajiping,  the  basis 
of  which  is  indiarubber,  has  been  introduced,  namely, 
Seabury  and  Johnson's  rubber  adhesive  plaster.  Its 
advantage  is  that  no  heating  is  required,  the  adhesive 
surface  Tjeing  protected  by  a  layer  of  coarse  muslin 
until  it  is  used. 

Another  very  good  kinil,  for  small  surfaces,  is  the 
isiv(jlass  plaster,  made  by  painting  thin  silk  with  tiiat 
material.  It  requires  wetting  only,  and  is  very 
cleanly. 

For  clean  cut  wounds  about  the  face,  etc.,  or  in 
ophthalmic  surgery,  and  in  otlior  cases  where  great 
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nicety  is  required,  court  plaster  or  gold-beater's  skin 
(a  thin  tilm  of  collodion)  is  generally  used. 

If  strapping  is  to  be  applied  directly  to  a  limb,  it 
should  be  cut  in  strips  and  put  on  spirally,  or  obliquely, 
so  as  to  form  the  half,  or  a  little  more,  of  an  8. 
It  should  always  be  thoroughly  warmed  first,  for 
which  purpose  cylindrical  hot  water  tins  are  generally 
used,  or  some  gas  apparatus.  Sometimes  strapping  is 
softened  by  dipping  it  for  a  moment  in  very  hot  water, 
this  makes  it  more  pliable,  and  not  much  less  ad- 
hesive. 

When  the  strapping  is  required  to  accurately  adjust 
or  support  the  edges  of  wounds,  of  amputation  flaps 
or  the  like,  the  strips  should  never  be  stuck  first  on 
one  side  and  then  pulled  over  to  the  other,  or 
"  cockling  "  will  certainly  occur,  but  should  be  cut  in 
pairs,  and  applied  as  in  Fig.  37,  or  on  some  similar 


Vw.   'M. — Slvappiihj  appl'itil  lo  rh^c  a  Woiiwl 
aci-nratvhi . 

plan.  One  strip  is  placed  on  one  side  of  the  wound 
and  the  other  on  the  other  ;  the  middle  parts  are 
slipped  the  one  within  the  other,  and  then  an  even 
regular  pull  can  be  made  simultaneously  on  both 
sides. 
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Sonu'  special  in  which  strapping  is  a  common 

ph^n  of  treatment  will  here  be  shortly  described. 

The  case  of  fractured  ribs  will  be  afterwards  again 
referred  to.  Not  only  in  fracture,  but  where  the 
thoracic  walls  have  been  badly  bruised  it  is  often 
desirable  to  place  them  as  conipletely  at  rest  as 
possilile.  This  may  be  done  very  efi'ectually  by 
strapping  them  as  if  they  had  actually  been  broken. 

Eiilartjiid  phcdniif/eal  joiii/s  may  often  be  strapped 
with  common  plaster  or  witli  the  iodine  strapping  to 
be  hereafter  mentioned.  The  method  of  doing  thi.s  is 
the  same  as  for  the  larger  joints,  and  does  not  re(piire 
a  separate  description. 

T/ie.  irri-ft,  either  for  a  simple  sprain  or  for  the 
common  teno-synovitis  of  the  extensors  of  the  tliumlj 
lying  over  it,  may  be  strapped  with  strips  of  linen  or 
leather  plaster  applied  in  the  same  manner  as  for 
the  knee.  Fig.  38  ;  or  a  single  piece  of  chamois  leather 
may  be  used  in  the  way  which  is  described  below. 

Every  dresser  should  know  how  to  sfrap  the  hice 
joint  efficiently,  for  it  is  one  of  the  principal  methods 
of  treatment  of  clironic  derangement  of  this  articula- 
tion. The  usual  plan  is  to  apply  strips  of  tlie  plaster, 
overlapping  each  other,  from  below  upwards,  in  half 
loops  of  8,  until  the  whole  joint  is  covered.  This  may 
be  done  well  with  the  plaster  spread  on  linen  or 


Fifi.  38. — Knee,  Slrajiped  .(ordinary  tmy). 

liolland  if  great  care  be  exercised,  but  it  is  better 
to  use  leather,  on  account  of  its  superior  elasticity. 

A  better  way  of  strapping  this  joint  in  the  less 
acute  forms  of  its  disease,  is  one  which  is  little  known, 
and  so  may  here  be  descril)ed  in  detail. 
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If  the  plaster  be  spread  on  cliamois  leather  it  will  Ijp 
foiiTul  quite  easy  to  Hrnily  envelope  the  whole  jomt 
with  one  piece,  provided  tlie  adhesive  material  be  well 
sijread  and  well  wanned.  The  piece  should  be 
oblong,  and  large  enough  to  go  i-ouud  the  knee  and 
overlap  about  one  inch,  and  should  be  from  teu  to 
fourteen  inches  long.  After  warnung  it  well,  the 
centre  of  the  leather  must  be  very  evenly  applied  to 
the  skin  iu  the  popliteal  space  ;  one-half  of  it  must 
then  be  drawn  over  the  inside  and  front  of  the  knee, 
with  force  enough  to  produce  the  pressure  required  : 
this  will  be  found  to  stretch  the  leather  sufficiently  to 
bring  it  ^vell  over  the  front.  The  other  half  is  then 
bi'ouglit  quickly  and  firmly  over  the  other  side.  If 
the  leather  has  been  properly  warmed,  it  will  stretch 
so  as  to  overlap  for  neai'ly  three  inches,  and  the 
plaster  will  be  applied  so  closely  to  the  skin  that 
it  will  follow  every  wrinkle  in  it  when  the  knee  is 
Hexed,  and  yet  a  lirm,  even  compression  will  be 
attained  (Fig.  .Sli). 


Pill.  39. — Kiite,  Mrappcd  with  one  piece  of  Cfiamoin 
Leather. 

The  ankle,  similarly,  may  be  strapped  either  by  nar- 
row strips  of  linen  or  leather,  or  by  one  broad  piece  of 
chamois,  the  middle  of  which  is  applied  to  the  sole  of 
the  foot,  and  the  two  ends  bronglit  up  and  crossed  in  a 
liguro  of  S  over  the  front  of  the  foot,  and  round  the 
nuilieoli. 

J.ong  stri]is  of  linen  strapping  may  be  usefully  cm- 
ployi'cl  to  sujiport.  and  in  a  certain  extent,  to  oonqiress 
an  enlunjed  or  injlamed  Iireast. ,  hi  all  eases  they  should 
ovcrlaj),  and  .sliould  go  from  bekn\'  upwards,  but,  as  a 
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creneral  rule,  this  kind  of  support  can  be  much  more 
easily  and  comfortaldy  maintained  by  the  use  of 
"  Martin's"  rubber  bandage. 

It  has  hitherto  been  assumed  that  the  strapping  has 
been  employed  simply  for  the  purpose  of  mechanical 
support,  or  of  compression.  But  frequently  the  adhe- 
sive material  possesses  in  itself  (or  is  applied  over 
ointment  possessing)  medicinal  properties.  As  exam- 
ples of  these  special  plasters  the  Eiif.plaslnuii  hdla- 
donruu  and  A',  opii  are  frequently  used  for  their  anodyne 
properties  ;  the  E.  hydrargijri  or  hydrcmj.  c  ammoniaco 
and  E.  potaxsii  iodidi  for  promoting  absorption. 

One  of  the  most  eft'cctive  modes  of  treatment  of 
enlarged  joints,  inflammatory  bursal  enlargements, 
clironic  orchitis,  etc. ,  is  to  cover  strips  of  lint  with 
some  absorptive  ointment,  to  lay  them  over  the  part 
and  then  strap  it  up  firmly  with  soaj)  or  lead  plaster. 
The  ointments  most  commonly  used  are  the  various 
mercurial  ones,  all  the  iodine,  iodide  of  lead,  and  iodide 
of  /jotUKniiiiu  preparations,  but  especially  the  cam- 
phorated mercurial  ointmenl,  the  well-known  Scott's 
dressing.  The  strapping,  with  the  ointment  beneath 
it,  should  be  left  on  until  the  latter  is  alisorbed,  or 
until  the  parts  below  have  shrunk  so  as  to  make  it 
loose  ;  it  may  then  be  re-applied  if  necessary. 

When  strapping  has  been  applied  to  any  part  of  the 
skin  which  is  hairy,  its  removal  is  always  painful, 
sometimes  very  much  so,  unless  the  adhesive  material 
be  softened.  This  may  be  done  with  very  hot  water, 
but  a  better  way  is  to  soak  a  pledget  of  lint  in  spirits 
of  turpentine,  and  to  soften  and  dissolve  the  plaster 
from  the  hairs,  as  the  strapping  is  turned  gradually 
back. 


Chapter  III. 


OF  SPLINTS. 

Definition.  A  splint  is  a  contrivance  or  apparatus 
made  of  some  material,  posessing  absolute  or  relatire 
rhjidily,  which  when  attached  to  some  part  of  the  body 
increases  its  natural  stiffness  or  remedies  undue  mobility, 
caused  by  disease  or  injury. 

In  many  parts  of  the  body,  an  uninjured  bone  in  tlie 
neighbourhood  of  one  that  is  broken,  will  often  serve 
to  keep  the  fragments  of  the  latter  in  their  place,  and 
in  some  parts  the  attachment  of  ligaments,  etc.,  will 
.serve  the  same  jJwrpose.  Thus,  in  fractures  of  the 
fil)ula,  the  tibia,  if  unbroken  will  make  a  very  efficient 
splint  for  it.  The  same  may  be  said  of  the  ribs,  where 
the  muscles  and  ligaments,  which  form,  with  them,  the 
cage  of  the  thorax,  very  often  prevent  serious  displace- 
ment. 

A  fractured  lower  jaw,  again,  may  often  be  kept  in 
good  position  by  keeping  the  fragments  close  against 
the  ujDper  jaw,  and  many  other  instances  might  be 
adduced.  - 

There  is  hardly  a  limit  tV)  the  number  of  the 
materials  which  may  be  pressed  into  the  service  of  the 
surgeon,  to  form  splints  in  the  first  instance,  in  casts 
of  fracture  or  of  some  other  injury. 

The  usefulness  of  cardboard,  book-covers,  news- 
papers, firewood,  and  many  other  things  familiar  in 
dail}'  life,  M  ill  be  mentioned  in  this  connection  under 
the  heading  of  "  Immediate  treatment  of  Fractures."' 
I)ut  the  list  is  only  limited  by  the  ingenuity  of  the 
surgeon  or  dresser  concerned. 

Surgical  splints  may  be  divided  into  those  of  some 
li.xed  form  and  sluipe,  and  of  some  rigid  material,  as 
wood  or  iron,  to  which  the  trunk  or  limbs  may  l>e 
attached  by  bandages  or  strapping;  and  those  which 
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are  capable  of  being  moulded  to  injured  or  diseased 
parts,  to  give  them  the  needful  support  or  to  remedy 
deformity.  All  of  these  latter  possess  the  property 
of  being  soft  when  applied,  and  then  of  setting  or 
hardening. 


RIGID  SPLIXT.S. 

These  are  for  the  most  part  of  wood  or  iron,  though 
other  materials,  such  as  vulcanite,  etc.,  are  sometimes 
used.  They  may  be  sub-divided  into  those  of  a  simple, 
aud  of  a  complicated  form. 

Plain  vjooden  splints  are  the  simplest  of  all,  and  will 
need  little  description.  In  most  cases  they  are  simply 
pieces  of  white  pine,  of  various  lengths  and  breadths, 
planed,  and  with  their  edges  rounded  off.  They  are 
used  for  fractures  of  the  limbs,  or  to  prevent  flexion  of 
joints,  as  in  the  comnifin  "  back  splint"  of  the  knee, 
etc.  Not  infro([uently  they  are  made  of  stri^j-s  of 
w-ood  lined  with  canvas,  on  the  plan  of  the  kettle- 
holder  splinting,  to  be  presently  mentioned,  and  other 
materials  such  as  rattan,  cane,  etc.,  have  been  used 
from  time  to  time. 

Angular  .tpliti/s  (Figs.  40-— 4.'?)  with  or  without  a  hinge 


Fin.  40. —  IVooilen  Angular  Splint  n-illi  llhigr 
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at  the  elbow,  are  very  useful  forms  in  various  injuries 
of  the  arm,  and  like  other  forms  of  wooden  apparatus, 
(e.r/.,  the  back  splint  for  the  knee),  are  far  more  com- 
fortable if  they  are  somewhat  hollowed  out,  a  proceed- 
ing which  ad<ls  but  little  to  their  expense. 


Fic.  41. — Simple  Angular  S/iI'diI. 


Fics.  42.  43. ^Angular  metal  Elbow  Splinl. 
Figs.  4-2,  4.S,  illustrate  a  very  useful  form  of  nn 
angular  metal  elbow  splint,  lately  devised  by  Mr.  K. 
.Jones,  of  Liverpool.  .  ,     ,„i  ,„ 

Of  the  more  complicated  splints,  m  which  xvoo<l  i.. 
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the  priiicii'al  material  employed,  the  chief  are 
"  Brj'ant's  "  for  the  excision  of  the  liip,  fracture  of  the 
thigh,  etc.,  "Oant's''  for  the  treatment  of  genu 
valgum,  sphnts  for  fractured  patella,  and  the  double 
inclined  plane. 

It  is  often  necessary,  iu  cases  of  compound  fi  acture, 
or  after  excision  of  joints,  etc.,  where  we  must  be  able 
to  get  at  a  wound  whicli  ther.jfore  must  not  be  covered 
by  the  splint,  to  make  cm  intcrnip/ioii ,  as  it  is  termed, 
and  although  this  is  done  in  iron  a.s  well  as  in  wooden 
splints,  it  IS  far  more  easy  in  the  latter,  as  in  Fig.  44. 
In  makmg  such  a  splint  it  is  best  to  choose  one  as  if 
the  necessity  for  the  interruption  did  not  exist,  and 


Pic;.  44. — Iron  Bach  SpHnt,  with  "  hilcrrnplnd" 
Woo'ltn  Side  Spliiif. 


then  to  saw  away  the  parts  re([uii'e(l  to  be  removed, 
qflc.r  having  fastened  on  the  iron  supports. 

Iron  sjiliiil.s  may  be  simple  or  complicated  ;  among 
the  former  may  be  mentioned  the  common  angular 
elbow  splint  (Fig.  45),  generally  having  a  hinge  at  the 
elbow,  the  simple  back  splint  foi-  the  leg  and  thigh, 
with  a  foot  piece,  commonly  used  for  fractures  of  the 
leg,  generally  called  "  Neville's  splint,"  and  the  dif- 
ferent ]iatterns  of  tliat  very  useful  splint, 
"  Maclntyre's  "  or  "  Liston's  "  (Fig.  40),  which  con- 
sists of  a  moval)le  foot  ])iece,  and  leg  and  thigh  pieces, 
with  a  joint  Ijctwcen  tiiem,  and  with  some  mechanical 
arrangement  of  screws  or  rack  and  pinion,  to  alter  tin; 
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angle  at  the  knee.  These  ean  also  generally  be  ad- 
justed for  limh.s  of  dillerent  lengths. 


Fic.',  45. — Iron  AiKjitlar  Splints,  ivi/h  arraiujtmcnts  for 
Pronation  and  Snpinalion. 

A]l  leg  splints  for  fractures  should  be  furnished  with 
cross  pieces,  to  enable  the  limb  to  be  swung  from  a 
cradle. 


Fig.  A(S.—MacInlyr('»  Splint. 

There  are  numerous  p.-vttcrns  of  splints  used  after  ex- 
cision of  the  wrist,  cll)o\v,  and  knee,  of  which  examples 
arc  given  in  Figs.  A\  and  4.i. 
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Splints  are  also  m.ade  of  tin  or  some  other  flexible 
metal  which  can  be  readily  bent  into  any  requirecl 
shape.  These  are  often  used  in  the  treatment  of 
talipes. 


Fir..  47. — Dr.  G'Hllleri/'.s  Flrxibk  Sjiliut. 


Fig.  47  is  a  drawing  of  a  German  flexible  splint 
which  is  now  being  largely  used  in  this  country.  The 
splints  are  made  of  different  sizes  for  the  arm,  forearm, 
thigh,  and  leg,  and  are  accurately  blocked  to  the  con- 
tour of  each  limb,  and  retain  them  in  good  position  in 
cases  of  fracture  after  the  displacement  has  been  re- 
duced. They  can  readily  be  blocked  up  differently  if 
any  abnormality  in  the  shape  of  the  limb  be  present. 
The  .splint  can  be  procured  at  most  instrument  makers. 
They  arc  named  after  their  inventor,  Dr.  Guillery. 

K<'>/Je-/ioliler  Sp/i III hig  is  made  by  attacliing  long  tliiu 
.strips  of  wood  to  canvas  or  Icatiier  vvith  strong  glue. 
It  is  made  in  large  sheets,  and  splints  of  different 
patterns  can  be  cut  or  sawn  out  of  it.  Its  great  merit 
lies  in  the  fact  that  it  is  flexible  in  one  direction  and 
rigid  in  the  other.  It  is  especially  used  for  fashioning 
splints  to  pai'tially  encircle  a  limb,  as  in  fractures  of 
tiio  arm,  or  in  combination  with  a  back  .splint  in 
broken  thighs. 

All  splints  ))efore  tlicy  are  applied,  should  be  pnddul. 
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to  avoid  iiijuiy  of  the  softer  parts.  This  may  he  done 
in  several  ways,  and  with  diQ'erent  materials.  Of  all 
paddings,  however,  the  most  elastic  and  convenient  is 
tow,  well  teased,  so  that  the  fibres  lie  all  one  way, 
and  with  no  lumps  in  it.  Soft  linen,  sucli  as  old  nap- 
kins, makes  the  best  covering  for  the  tow. 

For  the  simple  forms  of  sijlints,  the  pads  .should  be 
made  like  miniature  pilloM's,  and  either  sewn  on  with 
a  lace  stitch  at  the  back,  which  is  best,  or  fastened 
with  bauds  of  strapping  very  smoothly  applied  (Fig. 
48).  Pads  should  always  be  complete  cushions,  not 
layers  of  tow  laid  upon  the  splint  and  covered. 


Fic.  4S.  —  Pad.  seirn  or  iftrappcd  vpon  a  Splinl. 

Ne.\t  to  tow  as  a  stuHing  comes  coooanut  filjre,  and 
last  of  all  cotton  wool,  which  is  very  apt  to  work  iuto 
hard  lumps.  Very  good  but  extravagant  pads  may 
be  made  of  several  folds  of  liut. 

In  all  cases  where  moist  or  oily  dressings,  or  the 
discharge  from  wouuds,  can  possibly  soil  the  ]iads, 
they  should  be  covered  with  some  form  of  oiled  silk  or 
with  gutta-percha  tissue.  The  former  must  be  sewn 
on,  ljut  the  best  and  neatest  way  of  fastening  the  latter 
is  to  moisten  the  edges  w'ith  a  piece  of  lint  dipi>cd  in 
chloroform,  when  thej'  will  readily  adhere. 

Iron  splints  are  usually  perforated  for  the  sewing  ou 
of  the  pads,  liut  if  not  they  must  be  managed  like  the 
wooden  ones.  Before  jiadding  them  it  should  be  seen 
that  tiie  metal  is  not  exposed  i)y  the  wearing  oil"  of  tlie 
lacquer,  or  the  cover  will  be  iron-molded. 

In  jointed  splints  the  pads  should  be  made  separately 
for  each  part,  and  es])ccial  pains  must  lie  taken  to 
have  them  very  smooth  and  of  the  jiroiier  thickness 
where  thcv  liave  to  protect  prominences  of  lione.  such 
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as  the  trochanters  or  malleoli.  Tliis  is  particularly 
true  of  the  heel,  under  which  the  pad  should  be  firm 
and  rather  thin,  while  the  tendo  Achillis  innnediately 
above  it  should  be  well  supported  with  a  thicker  pad. 
The  dressei-  will  be  fortunate  if  he  go  through  his 
time  in  the  w-ards  without  having  one  of  those  sur- 
gical disgraces  "a  sore  heel"  among  his  cases  ;  but  he 
should  heavily  reproach  himself  if  he  be  not  suffi- 
ciently warned  by  that  example. 

Too  much  pains  cannot  bo  taken  to  select  perfectly 
fitting  spliirts  ;  they  should,  in  almost  all  cases  be  a 
little  wider  than  the  limb  for  which  tliey  are  chosen  : 
if  this  be  attended  to,  partial  strangulation,  through 
their  being  put  on  too  tight,  is  almost  impossible. 
With  regard  to  the  various  methods  of  attachment  of 
splints,  we  need  onlj'  mention  here,  that  strapping, 
bandages,  and  buckled  straps  of  webbing  or  leather 
are  the  chief  agents  employed  ;  any  one  or  all  com- 
bined may  be  found  most  suitable  m  each  particular 
case.  In  bandaging  the  same  rules  apply  as  have  been 
already  given,  but  whatever  way  of  attachment  is 
selected,  it  sliould  if  possible  be  so  managed  that  the 
limb  can  be  examined  from  time  to  time  without  dis- 
turbing the  whole  apparatus,  and  in  the  case  of  the 
extremities  at  least  one  finger  c)r  toe  should  be  easily 
got  at,  in  order  that  the  condition  of  the  circulation 
may  be  noted.  Lastly,  complaints  of  pain  or  even  of 
discomfort,  in  parts  which  are  covered  by  splints, 
should  never  be  neglected  or  thought  lightly  of. 


SPLINTS  FASHIONED  OUT  OF  PL.ASTIC  MATERIALS. 

Tliese  splints  fall  naturally  into  two  divisions  ;  in 
the  first  are  placed  all  those  which  are  fashioned  accu- 
rately to  the  part,  out  of  a  mass  or  a  sheet  of  material 
whicli  can  be  mouldcil  when  softened,  (generally  by 
heat),  and  whicii  is  tlien  allowed  to  set.  The  second 
class  comprises  those  made  by  bandaging  the  ))art  to 
be  splinted,  with  rollers  saturated  with  a  material. 
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liq^mUt  the  time  of  application,  but  which  afterwards 

etc.,  the  skilful  Tash  'inL'or  f-^r^^^'"'  <=^'-dl>oard, 
branch  of  mechanrcS  su,i;V  "  '"P""*""* 

unrruTtoS^TesX'^thin    --^^^^y  "^"^  -«'-y 

that  the  makinrof  thP«i     1^^*^-"  ""^t'-'keu  notion 

surgeon's  o  5r^se"flit?^^^^^^^      "V^"'  ^^1°^^' 
powers.    We  liave  nn  ''■''"''^  mechanical 

n.Ie,  a  leather  ^pHnrfo  'sS;?'"  ^^^"'g'  tl'^*  a 
largement  of  the  k  L  n,-  ^  f  "'"""'"^ 
.More  efficient   if  ."ade  bv  o  rul^'^P^,*""''^' 
surgical  necessities  o  the  Lo  tira  l^hv"''''''*?''^ 
maker  who  must  from  +L  ,  ^  mstniment 

in  a  beatertS  ':"d  aecoS-;r 

Something  of  finish  u,,!  nf.?     ^   °  '^../'xed  pattern. 

sacrificedf  but  S     e  si  i^t^wnr  I'^'l  "° 

other,  very  often  indeed,  til  not  I'^t^ 

a  dresser  may  easilv  +,„•,/     I  "are 

leather  splint  wEt  ^   -        "  '•^'y  8°°^'  '"""^"ig 

sharp  knife.  '"'i""'^^'  P«"«rn  with  a  very 

Ke  cut  out  in  pape  mtT"  '  ^^P"  ^^^^ 
the  limb.  The  He^ire  shmiW  "^f  P^^^il'le  *« 
the  leather  beforS^utting        *^"  be  marked  out  on 

bi,?  s;L"lo'u\r  -'k^e,  knee, 

question  of  spinal  snl^•n+i\?  l  j^^'-  The 

rate  chapter  and  7'"  ''^  considered  in  a  sepa- 

fortheX;:SCra"r?bvfaT?r^  '''' T'' 
and  as  many  of  the  X:c\ioltr*^airf  tl^ [|i 
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liold  good  for  splints  fashioned  out  of  the  other 
plastic  materials,  these  two  will  be  described  in  de- 
tail. 

The  back  spUiit  for  the  knee  is  a  splint  which  is  often 
required  for  the  treatment  of  fractured  patella  in  the 
later  stages  of  union,  or  for  chronic  disease  of  that 
joint,  or  after  its  excision  has  been  performed.  The 
pattern  should  first  be  cut  in  paper  (of  the  shape  shown 
in  Fig.  49.  No.  5),  of  such  a  length  as  firmly  to  grasp 
the  leg  and  thigh,  and  of  a  width  such  as  will  allow  an 
interval  of  about  half  an  inch  between  the  two  sides  of 
the  splint  in  front.  The  paper  pattern  must  be  care- 
fully fitted  to  the  part,  and  the  leather  then  cut  out 
after  it.  This  then  must  be  thoroughly  softened  in  a 
ljucket  of  cold  water,  which  will  take  from  twenty- 
four  to  forty-eight  hours  ;  if  it  should  be  desirable  to 
shorten  this  time,  a  tumblerful  of  vinegar  or  of  dilute 
acetii.'  acid  may  be  added  to  the  water,  when  three  or 
four  hours  will  be  enough  to  soften  the  leather.  The 
splint  should  then  be  applied  to  the  limb  over  a  flannel 
bandage,  and  bandaged  on  as  firmly  as  possible,  while 
it  is  at  the  same  time  moulded  to  fit  the  curves  with 
all  the  exactness  possible.  Too  much  care  cannot  be 
exercised  in  this,  tlie  most  imiDortant  stage  of  the  work. 
When  it  is  done  the  leather  must  be  allowed  to  "  set  " 
on  the  limb,  a  process  which  will  take  at  least  twelve 
hours,  when  it  may  be  carefully  taken  off  and  allowed 
to  dry  thoroughly.  It  is  then  fit  to  be  trimmed  and 
finished  by  cutting  away  whatever  leathei-  is  redun- 
dant, or  where  tlie  edges  seem  as  if  they  might  chafe. 
The  edges  too  mu.st  be  Ijevelled  on  the  inside  with  a 
very  sharp  knife.  If  it  is  considered  advisable  further 
to  strengthen  the  splint  with  an  iron  backing,  this 
may  now  be  rivetted  on  by  a  smith. 

The  lining  is  best  done  with  chamois  leather  ;  it 
must  be  cut  out  from  the  same  shape  as  the  splint,  but 
large  enough  to  overlap  it  everywhere  for  about  half 
an  inch.  The  inside  of  the  splint  is  now  bruslied  over 
with  very  hot  thin  glue,  and  the  chamois  leather  stuck 
on.    It  will  adhere  very  firmly  ;  and  the  edges  must 
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be  turned  over  and  similarly  fastened  down,  and  then 
tiimnied  to  an  even  widtli. 

The  finishing  touch  is  given  by  punching  the  neces- 
sary holes  for  lacing  and  inserting  the  brass  rings  with 
the  proper  boot  maker's  tool.  If  it  be  desired  to 
polish  the  leather  outside,  that  may  easily  be  done  with 
beeswax  and  oil  melted  together,  and  rubbed  in  while 
wavm  with  a  flannel. 

In  Fig.  50  is  shown  an  ordinary  knee  splint,  finished 
and  applied. 


i.  50. — Moulded  Back  Splint  for  the  Knee,  in  Leather  or  Felt. 


There  are  twoiiriucipal  ways  of  moulding  au  angular 
splint  to  the  elbow,  both  about  equally  efficient.  The 
pattern  for  the  first  is  as  in  Fig.  49,  No.  2,*  the  arm 
piece  cut  long  enough  to  reach  to  the  axillary  fold,  and 
that  for  the  forearm,  to  the  wrist.  The  leather  is 
softened  as  before,  and  then,  by  the  bendiug  the 
arm  piece  up  at  right  angles  to  that  for  the  forearm, 
they  will  overlap  each  other  at  the  elbow,  the  arm 
ones  going  outside.  The  splint  thus  bcut,  is  moulded 
by  bandaging  it  on  in  the  same  way  as  for  the  knee, 
and  may  be  tiimmcd,  lined,  and  finished,  as  has  just 


*  In  this  pattern  Iho  portion  for  tlie  forearrj  is  drawn  too 
small. 
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been  described.  The  pieces  at  the  elbow  are  fast- 
ened together  by  a  few  stitches  of  whipcord,  or  by 
passing  through  and  Isending  over,  some  of  tlie  common 
clips  used  to  fasten  papers.  This  splint,  it  will  be 
seen,  is  made  of  one  piece,  and  may  be  laced  along  the 
middle  line  in  front  or  fastened  there  by  two  or  three 
webbing  straps .  It  is  shown  finished  in  Fig.  51.  In 
the  other  pattei'n,  two  pieces  of  tlie  shape  of  Fig.  49, 
No.  11,  are  cut  out,  soft- 
ened, and  moulded  to  the 
outer  and  inner  sides  of 
thearmand forearm.  They 
may,  when  finished,  be 
simply  fastened  round  the 
limb,  liy  webbing  or  leath- 
er straps  :  or  a  neater  way 
is  to  glue  the  two  halves 
along  the  back  to  a  broad 
piece  of  tape  or  soft  leather, 
so  as  to  make  a  hiuge  : 
they  then  can  be  laced 
together  along  the  front. 
The  advantage  this  splint 
has  over  the  other  is  that 
it  may  be  put  on  and  off 
very  readily,  but  itis  more 
troublesome  to  make,  and 
is  not  (piite  such  a  firm 
support. 

It  often  happens  that  joints  suitable  in  other  waj'S 
for  leather  splints,  are  too  tender  to  bear  the  neces- 
sary manipulation  of  moulding.  In  this  case,  if  it  be 
decided  to  liave  one  of  this  kind,  a  plaster  cast  must 
be  taken  of  the  limb,  and  the  leather  moulded  to  that 
("  blocked  "  as  it  is  termed)  when  much  greater  force 
can  be  applied. 

A  material  closely  resembling  leatlier  in  its 
mechanical  properties,  but  more  easily  applied,  is  now 
to  a  great  extent  superseding  it  for  moulded  splints, 
botli  large  and  small.    This  is  felt  saturated  with  s(ime 
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resiii,  in  such  a  way,  that  while  it  preserves  its  porosity, 
and  is  but  slightly  increased  in  weight,  it  is  reudere(l 
quite  plastic  by  heat,  but  becomes  again  extremely 
stiff  when  cold.  The  advantages  it  possesses  over 
leather  are  its  lightness  and  porosity.  Its  disadvantages 
are  that  it  is  not  so  strong,  and  is  more  liable  to  crack  or 
break.  The  fact  that  it  sets  very  quickly  cuts  both 
ways,  being  sometimes  useful,  sometimes  embarrassing. 
There  are  two  chief  kinds  of  this  felt  atjiresent  manu- 
factured ;  both  are  sold  in  two  or  three  qualities. 
Hide's  poront  J'dl  is,  we  believe,  the  older  preparation, 
and  is  at  the  present  time  the  cheaper  ;  it  is  perforated 
with  small  holes,  which,  although  an  advantage  in 
many  ways,  takes  away  from  its  strength.  A  resinous 
liquid  is  also  sold  as  "Hide's  liquid,"  which,  when 
brushed  over  ordinary  felt,  stiffens  it,  but  not  so  well. 
The  other,  "  poroplu-stic"  felt,  is  made  by  Cocking  ;  it 
is  stronger  and  rather  heavier  than  Hide's,  aud 
is  a  very  useful  material  for  splints,  spinal  jackets, 
etc. 

As  with  leather,  the  description  of  the  use  of  this 
_felt  in  spinal  cases  is  given  later.  For  other  splints, 
the  patterns  in  Tig.  49  are  those  in  most  common  use  ; 
most  of  them  may  be  had  ready  made,  or  they  may  be 
cut  out  of  sheets  of  the  material.  The  best  way  of 
softening  is  by  means  of  a  steam  chamber,  made  for 
the  purpose,  but  an  oven  will  do  very  well  if  the  felt 
be  first  thoroughly  moistened,  and  for  most  cases, 
inmiersion  in  nearly  boiling  water  will  answer  the 
purpose.  If  softened  in  this  way,  the  felt  must  be  laid 
fiat  and  quickly  pressed  between  the  folds  of  a  towel 
to  remove  the  superlluous  water,  before  it  is  applied  to 
the  limb. 

The  method  of  moulding  is  in  all  respects  the  same 
as  for  leatlier,  save  that  in  consequence  of  the  extreme 
rapidity  with  which  it  sets,  the  manipulation  has  to  be 
very  quickly  performed.  These  splints  may  be  lined, 
and  eyelet  holes  punched  as  in  the  leather,  but  care 
has  to  be  taken  not  to  break  the  edges.  If  required, 
portions  of  the  splint  may  be  left  unstiffened,  or  the 
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lesin  may  be  removed  fi-om  such  parts  after  moulding 
by  soaking  them  in  methylated  spirit. 

Next  in  usefulness  to  poroplastic  felt  conies  fjutta- 
percha  shettimj,  wliich  is  even  moi'e  readily  moulded. 
It  is  not  however  porous,  and  is  uncomfortable  when 
\\  orn  next  to  the  skin.  In  durability  it  is  far  inferior 
to  leather  or  felt ;  on  the  other  hand  it  admits  of 
much  more  complete  softening,  so  that  it  can  be 
moulded  more  easily  to  tender  parts,  or  to  parts  of  a 
complicated  shape. 

The  sheeting,  of  about  the  thickness  of  sole  leather, 
having  been  cut  out,  is  softened  in  water  as  hot  as  can 
be  borne  by  the  hands  and  rapidly  moulded  to  the  i>art, 
which  should  first  be  moister.ed.  If  the  water  be  of 
the  proper  heat,  some  care  will  be  required  to  keep  the 
sheet  from  losing  its  shape  through  undue  softening  ; 
and  if  it  be  too  hot  this  will  certainly  ha[ipen,  while 
on  the  other  hand,  water  merely  "  hot"  (e.<j.  100°  F.) 
will  not  render  it  sufficiently  pliable.  The  splint  \vill 
quickly  set  sulBciently  to  allow  it  to  be  removed  with- 
out losing  its  shape,  and  it  should  then  be  jilunged  into 
quite  cold  water,  which  will  give  it  greater  rigidity 
than  itwould  have  if  allowed  to  I'emaiu  on  continuously. 
It  maj^  then  be  trimmed,  and  if  desirable,  lined,  and 
punched  for  lacing,  as  before.  It  wdl,  however,  gene- 
rally be  best  simply  to  put  it  on  the  limb  over  a  piece 
of  s  jft  lint,  and  to  secure  it  w"ith  webbing  straps  and 
buckles,  for  the  gutta-percha  is  rarely  durable  enough 
to  make  the  former  proceedings  M  orth  the  trouble. 

Generally,  tlie  best  way  to  use  plaster  of  Paris  is  in 
the  form  of  bandages  saturated  with  it,  as  ^\  ill  pre- 
sently be  described  ;  but  sometimes  it  may  be  em- 
ployed as  a  moulded  mass,  after  the  manner  known  as 
the  "  Bavarian  splint."  These  splints  are  usually  made 
for  cases  of  simple  fracture  of  the  leg,  but  are  not  con- 
fined to  these  injuries.  Taking  tlie  leg  as  an  example  : 
two  pieces  of  llanncl  or  stout  canvas  are  cut  out  to  a 
pattern  which  can  be  accurately  got  by  cutting  open  a 
stocking  which  would  lit  the  patient,  along  the  front 
of  the  leg  and  foot  and  then  spreading  it  out ;  or  more 
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roughly,  by  making  "a  double"  of  No.  12  in  Fig.  49. 
The  pieces  of  flannel  or  canvas  are  then  laid  one  on  top 
of  the  other  and  stitched  down  in  the  middle  line.  The 
limb  being  laid  upon  them,  the  piece  next  to  the  leg 
and  foot  is  brought  round  tliese  parts  and  fastened 
along  the  front  with  safety  pins.  The  corners  onli/  of 
the  outside  piece  are  then  brought  up,  and  pinned  or 
stitched  to  the  corresponding  corners  of  the  inner  one, 
so  that  there  is  a  kind  of  bag  open  along  the  top,  on 
each  side  of  the  leg  and  foot  (Fig.  52). 

The  plaster  is  then  quickly  mixed  in  a  basin  and 
stirred  with  the  hand  until  it  is  of  the  consistence  of 
thick  cream.  It  is  then  poiired  into  the  bag  on  either 
side,  the  stitching  along  the  back  of  the  leg  of  course 
preventing  the  plaster  from  going  right  round.  When 
enough  has  been  poured  in,  it  is  jjressed  and  moulded 
in  all  directions  by  the  hands  so  as  to  make  an  even 
layer  of  plaster,  about  a  quarter  of  an  incli  thick, 
between  the  flannel  or  canvas  sides.  A  roller  may 
then  be  put  on  to  complete  the  moulding  while  the 


Fig.  52. — Bavarian  Splint  (semi-diagrammatic J. 
plaster  sets,  which  will  take  from  half  an  hour  to  an 
hour.  The  splint  is  then  taken  oft"  by  unpinning  the 
inner  layer  of  the  bag  in  front ;  there  will  then  be 
found  a  kind  of  hinge  behind  where  the  two  layers 
were  stitclied  together,  enabling  the  sides  to  open. 
The  case  is  now  trimmed  and  lined,  or  simplj'  put  on 
over  a  flannel  roller  and  secured  with  webbing  strapsi 
Eecently,  the  metliod  of  immediate  splinting  described 
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by  Mr.  Croft,  or  some  slight  modification  of  it,  has 
come  into  very  general  use,  as  it  has  all  the  advantages 
of  the  Bavarian  splint  in  the  way  of  being  able  to  be 
opened  for  inspection  of  the  limb,  and  is  yet  much 
simpler.  Each  splint  (for  the  leg  two  will  be  required) 
consists  of  two  layers  of  house  flannel.  The  inner 
layer,  which  is  generally  moistened  with  warm  water, 
is  applied  to  the  limb,  while  the  outer  one  is 
thoroughly  soaked  in  plaster  of  Paris  cream  and  put 
on  over  it .  Both  layers  are  then  moulded  to  the  limb 
while  the  surgeon  holds  it  in  position.  Mmlin  bandages 
are  then  rolled  on  so  as  to  thoroughly  shape  the  splints 
and  to  bind  them  together.  The  turns  of  the  bandage 
adhere  to  the  plaster,  but  as  the  interval  between  the 
splint  pieces  is  spanned  by  the  muslin  only,  this 
can  be  cut  up  for  examination  of  the  limb  along  the 
upper  interval,  while  it  serves  as  a  liinge  at  the 
lower.  In  the  case  of  the  leg,  the  pattern  for  the 
pieces  of  flannel,  as  in  the  case  of  the  Bavarian  si^lint, 
can  be  got  from  the  flattened  out  stocking  of  the 
patient.  Inside  and  outside  splints  will  here  be  re- 
quired, and  they  must  be  cut  of  such  a  size  that  they 
will  not  meet  in  front  or  behind  for  about  half-an-inch. 
This  plan  of  splinting  can  be  adopted  in  many  dif- 
ferent forms  of  injury,  and  to  various  parts  of  the 
body. 

The  plaster  in  this  and  all  other  cases  must  be  veiy 
dry  ;  it  is  therefore  a  wise  precaution  to  luxve  it  put 
into  an  oven  for  an  hour  before  it  is  wanted. 

In  the  absence  of  leather,  felt,  or  gutta-percha,  a 
fairly  efficient  moulded  splint  may  be  made  from  com- 
mon ■mlllljoard  or  cardboard.  After  having  been  cut 
out  of  very  stout  board  to  the  required  form  it  must 
be  thoroughly  softened  in  water,  and  the  details  of 
manipulation  may  be  in  all  respects  similar  to  those  for 
plastic  felt.  In  most  cases,  however,  the  best  support 
will  be  obtained  by  cutting  the  millboard  in  strips, 
about  1^  inches  wide,  softening  and  then  applying 
them  to  the  limb,  one  or  two  at  a  time,  while  a  roller 
is  at  the  same  time  ajtplied,  so  as  to  mould  and  fix 
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them  as  well.  In  this  way  the  strijis  come  to  bewitliin 
the  layers  of  the  bandage,  and  give  considerable 
rigidity  to  the  limb.  The  splint  thus  applied  has  to 
remain  on,  and  cannot  be  finished  up  like  the  preceding 
ones,  and  for  this  and  other  reasons  the  cardboard 
splints  are  now  nearly  superseded  by  the  felt. 

There  remains  to  be  mentioned  one  or  two  materials, 
occasionally,  but  more  rarely  used  in  general  or  special 
surgery,  as,  for  example,  i/uUa-percha  in  mass,  vulca- 
nite, and  ijum  resins.  All  these  are  piiucipally  used  in 
dental  surgery,  and  their  employment  in  cases  of 
fractured  jaw  will  be  described  under  that  head  ;  but 
the  student  may  be  reminded  that  for  splints  of 
delicate  construction,  materials  such  as  these  may  be 
used  ;  so,  too,  metals,  others  than  those  already  men- 
tioned, may  sometimes  be  found  useful,  e.g.,  lead, 
silver,  or  aluminium,  the  last  being  specially  valuable 
for  its  lightness,  although  its  cost  prevents  its  exten- 
sive employment. 

Division  II. — Moulded  splints  made  of  roller  ban- 
daejes,  saturated  with  a  plastic  malericd.  Whatever  be 
the  stiffening  agent  used,  the  principle  is  the  same  for 
all  the  splints  described  in  this  division,  namely,  that 
the  part  required  to  be  supported  must  be  covered 
with  banda£;es.  into  the  interstices  of  which  there  can 
be  introduced  some  material  which,  soft  at  the  time  of 
application,  becomes  afterwards  hard,  so  that  the  part 
is  enclosed  in  an  accurately  fitting  case. 

The  materials  in  common  use  for  this  purpose  are 
plaster  of  Paris,  <jmn  and  chaR,  silicate  of  potash, 
stearine,  and  starch  ;  glue  mixed  with  spirits  of  wine, 
to  enable  it  to  dry,  has  also  been  used.  These  may  be 
described  in  the  order  just  mentioned. 

Plaster  of  Paris,  if  not  the  best,  is  the  most 
commonly  used  material  for  this  kind  of  splint, 
and  also  forms  one  important  variety  of  spinal 
support. 

The  part  to  be  splinted  is  first  evenly  covered  with  a 
soft  flannel  bandage,  or  some  well  fitting  fiannel  cloth- 
ing.   The  bandages,  which  should  be  about  two-thirds 
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the  leugtli  of  an  ordinary  roller,  and  2i  inches  wide, 
are  made  of  a  very  coarse  mvislin. 

They  are  prepared  by  rubbing  the  dry  plaster  in 
powder  well  into  the  meshes,  and  then  rolling  up 
loosely.  When  made  they  shouhl  be  kept  lying  on 
their  sides  in  a  tin  box  till  rB(|uired. 

To  make  the  splint  it  is  only  necessary  to  put  the 
liandages  in  water  till  all  the  plaster  is  well  soaked, 
and  then  to  roll  them  on  the  limb,  allowing  them  to 
take  their  own  course  to  a  great  extent,  avoiding  re- 
verses, and  not  attempting  to  form  any  regular  pattern. 
Tlie  more  ol)lique  the  general  direction  of  the  bandage 
is,  and  the  more  figures  of  8  are  made,  the  better. 
Tliree  layers  of  the  bandage  are  generally  enough  to 
make  a  firm  case. 

In  all  cases  where  a  stiff'  bandage  is  applied  to  the 
leg,  great  care  must  be  taken  to  keep  the  foot  at  riglit 
angles  to  it.  This  is  easily  done  by  passing  a  clove 
hitch  round  the  big  toe  with  a  long  piece  of  bandage, 
which  may  be  fastened  to  the  head  of  the  patient's 
bed,  or  round  his  neck.  \Mien  the  case  has  been  ap- 
plied, it  must  be  kept  quite  still  until  it  has  set  ;  this 
will  require  fi'om  half  an  hour  to  three  hours,  accord- 
ing to  the  weathei',  the  dampness  of  the  bandages,  etc. 
The  setting  may  be  hastened  by  hot  water  bottles  or 
proximity  to  a  fire. 

Sometimes  it  is  desirable  to  retard  the  setting  ;  this 
can  lie  done  by  soaking  the  bandages  in  mucilage  and 
water.  When  this  plan  is  followed,  some  surgeons  cut 
the  saturated  and  moistened  bandages  into  strips, 
which  are  laid  down,  over-lapping  each  other  ;  the 
limb  is  then  laid  upon  them  and  they  are  brought  round 
it  in  order,  and  the  ends  crossed  in  front  in  a  spiral 
fashion  so  as  to  produce  the  appearance  of  an  8  bandage. 

In  all  cases  when  plaster  of  Paris  is  used,  while  the 
liaiidage  is  being  put  on,  a  modei-ate  amount  of  the 
plaster,  moistened,  should  Ije  rubbed  into  it,  and  the 
hands,  well  wetted,  should  l)c  passed  up  and  down  to 
distribute  tlie  plaster  evenly,  and  to  rub  it  into  the 
bandage  thoroughly. 
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The  silicate  case  is  made  with  ordinary  bandages  and 
a  saturated  solution  of  silicate  of  soda,  with  or  without 
the  addition  of  a  little  chalk  or  whiting  ;  it  is  applied 
in  j)recisely  the  same  way  as  the  gum  and  chalk  one, 
so  that  one  description  will  do  for  both.  In  their 
mechanical  properties,  also,  the  two  cases  are  very 
similar.  The  silicate  is  slightly  heavier,  and  perhaps 
not  quite  so  durable  ;  on  the  other  hand  it  sets  rather 
more  quickly,  talcing  from  three  to  four  hours,  while 
the  gum  and  olialk  takes  from  twelve  to  eighteen. 

Qum  and  chalk.  A  sufficient  quantity  of  dry  powder- 
ed chalk,  free  from  lumps,  is  mixed  in  a  basin  with  mu- 
cilage, until  it  is  of  the  consistence  of  gruel.  The  limb 
being  first  bandaged  with  flannel,  (and  in  the  case  of  the 
leg  or  thigh,  the  foot  fixed  at  right  angles  ^^■ith  the  heel 
elevated  on  a  block),  is  carefully  bandaged  with  a  com- 
mon calico  roller,  the  flannel  l  oller  extending  beyond 
it  for  about  half  an  inch.  The  mixture  is  then  rubbed 
into  the  bandage  witli  the  hands,  so  as  to  permeate  it 
thoroughly.  Another  bandage  is  then  put  on  and 
treated  in  the  same  way,  and  generally  a  third  will  be 
found  necessary.    The  case  is  then  left  to  dry. 

The  advantages  of  a  well  made  gum  aud  chalk  case 
are  many.  It  is  lighter  when  dry  than  plaster  of 
Paris,  and  though  abundantly  strong,  has  a  certain 
flexibility  which  prevents  it  cracking.  On  the  other 
hand  it  requires  more  time  and  patience  in  application, 
and  the  length  of  time  it  takes  to  set,  is  sometimes  in- 
convenient. It  is  however  generally  preferred  by  those 
who  are  accustomed  to  put  it  on. 

7Vi,e  s/eariiie  case  is  very  clean  and  very  rigid,  but 
it  is  liable  to  crack.  It  is  most  suitable  for  limbs  wliich 
require  to  be  fixed  upon  splints  for  some  length  of  time 
while  tlie  patients  are  confined  to  bed,  or  at  least  have 
not  to  move  much.  Thus,  it  is  a  very  good  way  of 
fixing  the  leg  and  thigh  on  to  the  splint  in  cases  of  re- 
section of  the  knee.  The  parattin  is  cut  np  into  small 
chips  and  heated  in  a  vessel  placed  in  a  saucepan  full 
of  boiling  water,  for  the  wax  itself  should  not  be 
heated  above  212'='  F.    Oauze  bandages,  similar  to 
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those  used  in  antiseptic  dressings,  are  then  immersed 
in  the  melted  wax.  The  paraffin  takes  about  two 
minutes  to  thorougldy  penetrate  to  the  centre  of  the 
roller.  The  bandages  must  then  be  applied  to  the 
limb  over  a  flannel  bandage  while  they  are  as  hot  as 
the  operator's  hands  can  bear. 

Starcli  is  the  least  efficient  material  for  making  a 
supporting  case,  but,  on  the  other  hand,  it  is  one 
which  is  ahvays  ready  to  every  one's  hand. 

It  is  applied  like  gum  and  chalk,  by  rubbing  starch 
paste  into  the  interstices  of  ordinary  bandages.  Four, 
or  even  five  thicknesses  will  be  required  for  any  useful 
degree  of  support.  The  limb  must  be  kept  very  still 
w  hile  the  case  is  drying. 

It  may  be  here  mentioned  that  a  common  roller 
bandage  {e.g.,  one  used  for  securing  fracture  splints) 
has  a  more  neat  appearance,  and  is  less  liable  to  be 
disturbed  if  a  little  thin  starch  paste  is  Ijrushed  or 
rubbed  over  it  after  it  has  been  put  on. 

Plaster  of  Paris,  or  gum  and  chalk  spica  bandages 
are  very  frequently  used  in  early  or  convalescent 
cases  of  hip  disease,  or  in  fractures  about  the  neck  of 
the  femur.  They  are  applied  like  the  ordinary  spica, 
but  require  ratlier  a  firmer  and  longer  hold  on  the 
thigh.  That  part  of  the  bandage  which  goes  round 
the  pelvis  does  not  roijuire  to  be  so  much  stiH'cned  as 
the  rest. 

It  is  often  necessary  to  apply  a  stiiT  bandage  or  case 
to  some  part  w  here  there  is  a  wound.  If  the  discharge 
from  this  be  extremely  small,  it  will  be  sufficient  to 
cover  it  with  dry  lint  ;  but  if  not,  an  opening  or 
"  trap-door"  must  be  made.  This  is  best  done  with  a 
very  sharp  knife  after  tlic  splint  is  firmly  set,  a  careful 
note  Ijeing  taken  at  the  time  of  ajiplicition  as  to  the 
exact  position  of  the  wound. 

It  will  happen,  every  now  and  again,  that  tlirough 
chafing,  oi-  some  other  cause,  a  sore  develops  under- 
neath one  of  these  splints.  In  such  a  case  no  time 
must  l)c  lost  in  cutting  away  the  chafing  part.  Tiiis 
may  be  sufficient,  but  very  often  the  whole  splint  will 
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have  to  be  removed.  luiil  the  sore  allowed  to  heal.  It 
is,  therefore,  very  evident  that  every  care  must  be 
taken  while  applying  the  case  to  avoid  crea.ses  or  con- 
strictions ill  tlic  baudacies,  which  may  lead  to  such 
serious  consequences.  Another  common  act  of  care- 
lessness which  may  lead  to  the  above  result  is  that  of 
leaving  pins  within  the  folds  of  the  Ijandage. 

When  plaster  or  gnni  and  chalk  cases  have  to  be 
removed,  a  pair  of  strong  cutting  pliers  (Scutin's)  may 
be  used  or  an  instrument  devised  by  Mr.  Davy,  which 
is  a  coml)ination  of  a  knife  and  a  saw,  and  wliieli  is 
very  suitable  for  the  purpose,  if  the  splint  is  to  be  cut 
up  along  the  middle  line  without  other  damage  so  that 
it  maj'  lie  used  again.  In  other  cases  a  strong  Jack 
knife  will  do,  and,  on  the  other  hand,  if  the  limb  be 
very  tender,  it  may  be  best  to  soak  it  and  the  splint  in 
water  until  the  plaster  or  chalk  are  sufficiently  soft- 
ened to  allow  of  the  layers  of  bandage  Ijeing  peeled  off. 


SECTION  II. 


OF  THE  SIMPLER  WAYS  OF  DRESSING 
WOUNDS,  BURNS  AND  SCALDS. 


CHAPTER  IV. 

OF  THE  DRE.SSIKG  AND  SUTURING   OF  WOUNDS 

For  .any  wound  to  heal  well,  the  following  conditions 
must  be  fulfilled. 

(1)  The  wound  must  be  cleansed  and  kept  clean. 

(2)  The  divided  tissues  must  he  accurately  re-ad- 
justed and  retained  in  position. 

(.3)  The  parts  must  be  kept  at  rest. 

(4)  All  effused  fliuds  must  be  able  to  escape,  and 
must  be  taken  up  on  escaping.  Tlie  primary  blood 
effusion  must  be  arrested  completely,  and  the  wound 
in  almost  all  cases,  must  be  covered  and  protected  by 
some  dressing  material. 

I .  The  cImmiiHj  of  the  v:onniJ. 

This  will  be  necessary,  even  when  it  has  been  in- 
flicted with  a  perfectly  clean  instrument,  lest  blood 
clots  remain  in  it.  For  ordinary  cases,  tlie  thorough- 
ness with  which  the  washing  is  performed  is  more 
important  than  the  fluid  which  is  employed.  A  lotion 
of  carbolic  acid  (1  in  40  to  1  in  100),  or  of  Condy's 
fluid,  or  of  perchloride  of  mercury  (1  part  in  "2000), 
are  about  the  best  to  use. 

If  there  be  any  suspicion  that  .septic  or  poisonous 
matter  has  been  introduced  into  the  incision  (^-.f/.  in  a 
dissection  wound),  it  should  be  thoroughly  swabbed  or 
syringed  out  with  a  1  in  20  carbolic  lotion,  or  one  of 
chloride  of  zinc,  in  the  i)roportion  of  40  grains  to  the 
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ounce,  or  of  percliloride  of  mercury  of  the  strength  of 
about  1  part  in  1000.  Tlie  process  of  cleansing,  of 
itself  tenils  greatly  to  check  the  capillary  oozing,  and 
hemorrhage  from  other  sources  must  he  thoroughly 
arrested  before  any  attempt  is  made  to  close  the 
wound. 

2.  The  adj'tmlment  and  clomre  of  the  ivoitiid. 

(A)  Of  itn  deeper  parts.  With  the  exception  of  the 
pai'ts  which  are  necessarily  separated  by  the  presence 
of  drainage  tubes,  the  adjustment  and  replacement  of 
the  divided  tissues  must  be  carried  out  throughout  the 
whole  extent  of  the  wound,  and  if  possible,  as  perfectly 
in  its  deeper  parts  a.s  on  the  skin  surface  ;  for  upon 
this  the  manner  of  healing,  as  well  as  the  appearance 
when  whole,  will  greatly  dei)end.  But  the  means  at 
our  disposal  for  keeping  the  deeper  parts  together  after 
replacing  them,  are  somewhat  imperfect.  In  most 
cases  the  support  and  pressure  aflbrded  by  pads  and 
bandages  put  on  outside  the  wound  are  trusted  to 
keep  the  sides  together,  and  if  these  will  suttice,  so 
much  the  better.  But  in  many  instances,  and  espe- 
cially in  plastic  operations,  it  is  necessarj^  to  lis  the 
parts  more  securely,  either  by  sutures,  passed  far 
below  the  surface  (deep  sutures),  or  liy  needles  or 
iiaredip  pins  passed  at  a  similar  depth. 

Deep  sutures.  If  the  depths  of  the  wounil  have  to  be 
kept  together  in  this  way,  it  must  be  because  there  is 
a  tendency  for  the  parts  to  separate.  There  will, 
therefore,  be  tension  on  the  sutures,  and  unless  some 
precautions  are  taken  they  will  speedily  cut  out.  All 
the  contrivances  which  have  been  devised  to  prevent 
this  have  for  their  object  that  the  sutures  shall  pull 
upon  an  area  of  skin  at  the  margin  of  the  wound,  which 
is  shicdded  in  .some  way  from  the  direct  pressure  of  the 
wire  or  thread.  For  this  purpose,  the  suture,  which 
is  passed  through  the  wound  at  the  depth  desired, 
enters  and  emerges  from  the  skin  at  a  little  distance 
from  its  edge,  and  is  then  fastened  to  a  piece  of  ijuill 
or  catheter,  or  passed  through  a  perforated  ivory 
cylinder  or  piece  of  sheet  lead  or  /.inc  cut  to  the  requi- 
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site  size,  or  shaped  as  a  stud  or  button.  The  ilhistra- 
tion  (Fig.  53)  will  show  without  further  words  tl\e 
general  principle  of  these  fastenings,  of  which  the 
details  may  be  modified  in  many  ways. 


FiG.^  53. — IIJ II xt ration  of  aovie  jorma  of  Deep  and 
Sii/icrficinl  Suture,  and  of  llie  Fastening  of  Drainaae 
Tiiliis. 

A  good  phm  to  secure  tlic  wire  after  it  has  been 
passed,  whatever  sliield  has  been  used,  is  to  close  a 
split  shot  (like  those  used  in  angling,  but  rather  larger) 
over  it. 

Deep  sutures  are  easier  to  remove  than  to  put  in,  for 
a  pair  of  scissors  placed  between  the  skin  and  the 
shield  on  one  side  will  I)e  aide  to  cut  the  wire  short 
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oft'  there,  and  theu  it  can  he  drawn  out  from  the  other 
side. 

Hare-lip  pins  are  steel  pins  wliich  may  be  passed 
across  the  depth  of  a  wound,  entering  the  skin  a  little 
away  from  the  edge  on  one  side,  and  coming  out  at  a 
corresponding  distance  on  the  other.  Silk  or  worsted 
(the  latter  is  to  be  preferred),  is  twisted  over  the  pro- 
truding ends,  so  as  to  bring  not  only  the  deeper  parts, 
but  the  skin  surfaces  into  apposition.  The  point  and 
head  of  the  pin  are  theu  nipped  oft'  with  a  pair  of 
cutting  pliers,  made  for  the  purpose.  Two  little  bits 
of  lint  should  be  put  underneath  the  ends.  Hare- 
lip pins  are  generally  removed  at  the  end  of  from 
24  to  48  hours  :  they  must  not  be  «'i7/(drawn,  but 
drawn  IhroiKjli,  by  seizing  the  end  oft'  which  the  point 
has  been  nipped,  and  making  steady  traction  with 
rotation  in  the  axis  of  the  pin,  but  without  working  it 
from  side  to  side.  If  possible,  the  silk  or  worsted 
threads,  matted  together  with  blood,  should  be  left  as 
a  scab  over  tlie  wound,  after  the  pin  has  been  taken 
out. 

(B)  Closure  of  the  lips  of  the  wound.  Superficial  su- 
tures are  for  the  accurate  adjustment  of  tlie  divided 
skin  surface,  and  of  the  tissues  near  it ;  in  most  wounds 
they  are  the  only  ones  required.  No  strict  rule  can 
l)e  laid  down  as  to  the  depth  at  which  they  .should  be 
passed,  but  it  is  often  convenient  to  put  them  deeji 
enough  to  arrest  bleeding  from  vessels  in  the  cut  edges 
of  tlie  wound. 

Wire,  silvered,  or  of  silver,  silk,  catgut,  and  occa- 
sionally horseliair,  are  the  materials  chiefly  used  foi- 
sutures,  and  of  these,  general  preference  must  be  given 
to  silver  wire.  Silk  and  liorsehair  are  used  principally 
for  M  ounds  about  the  face. 

Whatever  be  tlie  thread  used,  tlie  interrupted 
suture  is  almost  the  only  one  jiractically  employed. 
Eacli  point  is  secured  separately,  by  twisting,  if  it  be 
of  wire,  or  by  tying  in  reef  knots  in  other  cases.  Thin 
wire  may  also  often  be  tied.  In  any  case,  the  twist  or 
knot  should  be  at  one  side,  and  not  over  the  line  of 
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the  wound.  The  actual  skin  surfaces  should,  if  possible, 
be  brought  together  exactly,  but  it  is  better  that  the 
edges  should  be  a  little  everted  than  inverted.  A  little 
inversion  is  often  overlooked  at  the  time  of  adjust- 
ment, and  the  result  is  an  unsightly  dejiressiou. 

The  number  of  sutures  must  be  just  as  many  as  will 
close  the  wound  throughout ;  fewer  will  not  do,  and 
more  are  needless  foreign  bodies .  So  long  as  stitches 
are  not  doing  harm,  there  is  no  limit  to  the  time  they 
may  be  kejjt  in,  but  as  soon  as  there  is  any  tension,  or 
area  of  inflammation  around  them,  they  are  better 
away,  lest  they  should  be  retaining  discharges. 

Silk  sutures  require  only  to  be  snipped  and  removed 
with  forceps,  but  wire  ones  should  always  have  the 
little  hook  which  will  be  found  at  the  end  which  is  to 
be  pulled  thi-ough  the  woimd,  carefully  straightened 
out  or  cut  off.  No  more  needless  pain  ,can  well  be 
inflicted  than  that  caused  by  neglect  of  this  small  pre- 
caution. 

Adhesive  strapping  may  be  used  to  relieve  tension 
which  would  otherwise  be  borne  by  the  sutures  alone, 
or  may  be  the  sole  means  employed  to  close  a  wound. 
In  either  case  care  must  be  taken  to  avoid  puckering, 
and  the  best  way  to  do  this  is  by  cutting  the  strips  as 
shown  in  Fig.  36.  If  the  adjustment  be  carefully 
made,  there  is  no  better  way  of  closing  a  wound.  Tlie 
widely  diffused  support  of  the  plaster  is  extremely 
nseful,  but  no  wound,  except  very  small  and  clean 
cuts,  sliould  ever  be  completely  closed  over  with 
strapping  ;  a  drop  of  pus  thus  shut  in  may  -work  very 
great  mischief. 

There  only  remains  to  be  mentioned  a  mode  of 
closing  small  wounds,  especially  about  the  face,  by 
collodion  ;  the  ordinary,  or  tlie  flexible  kind  may  be 
painted  over  the  wound  or  applied  upon  a  piece  of  lint, 
and  by  its  contraction  a  close  apposition  may  frequently 
be  attained. 

3.  Arramjemtnls  for  rest,  i.e.,  for  retaining  tiic 
wound  surfaces  in  apposition.  It  is  not  necessary  to 
enlarge  on  tlie  importance  of  this  point.      It  will  ))c 
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uuJerstood  that  a  woiiiul  can  hardly  heal  unless  it  be 
kept  at  rest,  and  also  that  the  means  of  securing  this 
rest  must  vary  with  every  case. 

4.  Arraw lament for  the  reach/  escape  and  absorption 
of  all  exudeil.  Jluii/s,  and  for  the  covmng  and  pirotection 
of  the  v'ound.  The  means  to  be  adopted  to  secure  the 
fulfilment  of  these  conditions,  include  the  different 
ways  in  which  wounds  may  be  drained,  and  the 
several  "  dressings  "  that  may  be  put  on  them. 

There  will  be  in  all  cases  some  fluid  exudation, 
whether  a  wound  has  been  closed  before  the  bleeding 
has  stopped  or  no,  and  provision  must  be  made  for  its 
escape,  except  in  wounds  which  are  at  once  small  and 
perfectly  healthy. 

It  must  be  understood,  therefore,  that  most  wounds 
are  to  be  drained  in  some  way  or  another.  The 
more  common  of  these  ways  are  now  to  be  considered. 

The  materials  generally  used  for  drainage  are, 
indiarubber  tubing  of  different  sizes,  flexible  tubes  of 
coiled  up  wire,  tubes  of  decalcilied  bone,  and  wisps 
of  horsehair,  or  catgut ;  but  almost  anythuig  of  the 
nature  of  a  tube  or  a  thread,  if  it  be  in  itself  unirritatiiig, 
may  be  placed  in  a  wound  to  facilitate  the  escape  of 
the  discharges. 

But  the  drainage  material  which  will  probablj'  be 
for  long  in  most  general  use,  is  indiarubher  tubing,  of 
which  special  kinds  are  made,  of  various  sizes,  and 
perforated  at  frequent  intervals. 

As  the  whole  object  of  a  drain  is  to  prevent  fluid  re- 
maining within  a  wound,  no  exception  can  be  made  to 
the  rule  that  all  surgical  cavities  are  to  be  drained 
from  the  bottom.  The  place  of  exit  for  the  drain  should 
therefore  be  the  most  dependent  part  of  the  wound, 
unless,  as  is  often  advisable,  a  sej^arate  aperture  is 
made  for  the  tube  alone.  Often,  too,  it  is  necessary 
to  pass  the  drain  right  across  the  cavity,  either  by 
making  it  enter  the  wound  at  one  end  and  leave  it  at 
the  other,  as  may  be  done  in  amputations  of  the 
limbs,  or  of  the  breast  ;  or  by  making  apertures,  and 
counter  apertures. 
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The  tube  is  apt  to  accidentally  slip  in  or  out ;  this 
may  be  prevented  by  threading  a  common  needle 
with  silk  or  thread,  and  passing  it  through  the  tube 
wall  (see  Fig.  53),  from  ^  to  4  an  inch  from  its  end. 
The  ends  of  the  silk  may  be  left  about  two  inches  long, 
and  fixed  to  the  skin  surface  by  a  little  bit  of 
strapping. 

The  tube  should  be  as  small  as  will  suffice  to  carry 
away  the  discharges,  and  it  should  be  removed  as  soon 
as  it  is  safe  to  do  so  ;  when  it  cannot  be  withdrawn 
altogether,  it  should  be  shortened  up  from  day  to  day. 
But  it  is  impossible  to  lay  down  any  strict  rules  ;  in 
such  a  case  as  an  amputation  of  a  limb,  or  of  a  breast, 
healing  well,  in  from  three  to  five  days  a  channel  will 
have  been  formed  which  may  be  safely  left  to  itself, 
while  in  a  chronic  abscess,  the  tube  may  have  to 
be  left  in  for  months  ;  but  in  any  case  it  is  a  safe  rule 
to  follow,  that  every  time  the  dressing  of  the  wound 
is  changed,  the  tiibe  must  be  taken  out  and  syringed 
through  with  carbolic  lotion . 

The  term  svrr/ical  dressings  is  used  to  express  the 
materials  and  medicaments  which  are  put  over  a 
wound  to  cover  and  protect  it,  and  to  forward  its 
healing.  These  may  be  conveniently  divided  into  dry, 
watery,  and  oily  dressings. 

The  medications  used  may  have  for  their  purpose 
the  prevention  of  decomposition,  or  the  maintenance 
of  simple  cleanliness,  or  some  stimulation  of  the 
wound  ;  or  a  cool,  a  warm,  or  a  moist  atmosphere  may 
be  desired,  or  simple  greasiness  of  the  surface.  But 
whatever  be  the  nature  of  the  dressing,  it  must  before 
all  fulfil  the  indications  of  cleanliness,  and  absorj^tion 
of  the  discharges. 

Just  as  in  former  times  it  was  believed  that  a  simple 
fracture  could  not  unite,  unless  healing  salves  of 
various  kinds  were  applied  to  the  skin,  so  even  up  to 
the  present  day,  many  seem  to  lind  it  difficult  to 
remember,  that  the  nature  of  wounds  is  to  heal,  and 
that  nothing  applied  to  a  wound  can  of  itself  heal  it, 
though  many  things  can  be  done  to  retard  or  prevent 
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the  healing  process.  In  fact,  the  results  now  desired, 
are  almost  absolutely  uegati\'e  ones,  such  as  the 
avoidance  of  movement,  of  irritation,  or  of  tension, 
the  removal  of  discharges,  and  the  like. 

But,  in  most  cases  some  kind  of  application  will  be 
required,  and  the  nature  of  the  dres.siug  does  in  many 
cases  affect  the  course  of  the  repair.  Thus  granula- 
tions will  often  become  large  and  flabby  under  carbolic 
oil,  and  again,  small,  and  prone  to  bleed,  under  the 
use  of  chloride  of  zinc.  A  choice,  therefore,  has  to  be 
exercised,  but  experience  alone  will  give  the  power  of 
judicious  selection. 

For  the  purposes  of  description,  some  classification 
of  wound  dressings  must  be  adopted,  and  the  following 
may  probably  be  found  convenient.  We  shall  fu'st 
divide  them  into  dry,  watery,  and  oily  dressings,  and 
then  arrange  the  drugs  and  materials  used  under  each 
head,  according  as  to  whether  thej'  are  chosen  because 
they  are  non-irritaut,  anodyne,  antiseptic,  or  stimu- 
lating. 

Simple  scabbim/.  In  a  healthy  atmosphere,  even 
large  amputation  wounds,  will  heal  well  if  they  are 
simply  exposed  to  the  air  with  no  dressing  ^\•hatever 
upon  them.  The  effused  blood  and  lymph  form  a 
crust,  under  which  repair  progresses,  and  if  care  be 
taken  that  no  discharges  are  retained,  the  residts  of 
this  almost  absolute  neglect  of  the  wound  are  very 
good,  especially  in  the  coLintry,  as  in  cottage  hospitals. 
But  the  method  is  not  generally  adopted,  because  of 
various  inconveniences,  of  which  the  chief  is,  that  no 
support  is  afforded  to  the  limb  generally,  or  to  the 
deeper  parts  of  the  -wound  in  particular,  where  the 
pressure  of  a  bandage  or  pad  is  often  very  desirable. 

But  this  objection  does  not  apply  to  the  dressing  by 
dry  absorbent  pads,  a  plan  especially  advocated  by 
Professor  Gamgee.  Tlie  principles  of  this  method  ai-e 
"  dry  and  infrequent  dressings,  immobility,  and 
pressure." 

A  great  many  diiYerent  materials  have  been  used  for 
pads  in  this  form  of  dressing,  and,  sometimes  one, 
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sometimes  another,  will  aiiswev  best.  What  is  wanted 
is  a  proper  firmness,  combined  with  elasticity,  so  that 
a  moderate  restraining  pressure  is  kept  on  the  wound. 
At  the  same  time  the  material  must  be  absorbent,  to 
provide  for  the  infretpiency  of  dressing.  Pads  of  lint, 
of  salicylic  wool,  or  cushions  of  the  one  lined  with  the 
otiier,  marine  tow,  or  lint,  oakum,  boracic  lint,  tenax, 
sawdust  bags,  wood  wool,  carbolic  gauze,  and  sponges, 
have  been  used,  and  many  more.  Of  all  these,  the 
best  for  general  use,  seems  to  be  the  salicylic  wool, 
made  into  a  pad,  and  covered  with  gauze,  but 
sometimes  sponges  will  be  found  very  useful  ;  thus 
they  may  be  applied  to  either  side  of  an  amputation 
wound,  or  placed  in  the  axilla  after  amputation  of  the 
l)reast.  A  wound  dressed  on  this  plan  must  have  its 
edges,  and  if  necessary  its  deeper  parts,  adjusted  with 
the  appropriate  sutures,  aud  provision  must  lie  made 
for  its  drainage  ;  secondly,  tiie  mechanical  fixation  of 
the  neighbouring  parts  should  be  secured  by  moulded 
splints,  or  plaster  of  Paris  bandages,  or  similar  con- 
trivances for  the  fulfilment  of  the  indication  of 
immol)ility  ;  and  thirdly,  tiic  parts  immediately  con- 
cerned in  the  wound  must  be  covered,  aud  lightly  but 
firmly  pressed  upon  Ity  the  absorbent  pads,  secured  by 
bandages. 

If  the  discharges  from  a  wound  thus  treated  arc 
only  moderate  in  amount,  there  will  be  no  necessity  to 
change  the  dressings  for  some  days,  and  no  method 
gives  better  results  ni  the  case  of  large  healtliy  wounds. 

Other  forms  of  dry  dressings  there  are  which  have 
proved  valualilc  in  the  liands  of  those  who  advocate 
them,  such  as  the  dry  earth  plan,  etc.,  and  layers 
of  dry  boracic  lint,  fastened  on  with  a  carljolised  gauze 
bandage,  will  often  be  found  to  give  as  good  results  as 
any  of  the  most  complex  metiiods. 

A  dry  anodyne  dressing  of  opium  powder  and 
powdered  bark  in  ecjual  t|uantitios  is  sometimes  nsetl 
in  cases  of  painful  cancerous  ulceration.  Tt  may  be 
<lusted  on  tlie  parts,  and  covered  ovci-  with  layers  of 
boracic  lint  or  tenax. 
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Iodoform  in  powder  is  often  employed  as  a  dressing 
to  incised  wounds,  being  freely  dusted  on  the  part, 
underneath  whatever  other  dressings  maj'  be  chosen. 
A  small  dredger,  such  as  is  used  for  Keating's  insect 
powder,  or  a  pepper  castor  is  a  convenient  receptacle 
tor  it.  It  may  also  be  used  as  an  ointment  mi.xed  with 
vaseline,  or  as  an  ethereal  solution,  which,  painted  on, 
leaves  it  as  a  thin  pellicle,  upon  the  cvajjoration  of  the 
ether. 

Wet  dressings.  This  class  of  application  is  a  verj' 
large  one,  and  comiirehends  all  lotions,  tinctures,  hot 
or  cold  compresses,  and  poultices  ;  every  dressing 
in  short,  by  means  of  which  the  surface  of  wounds  may 
l)e  kept  moist.  In  the  great  majority  of  cases,  the 
moistening  fluid  is  applied  by  soaking  pads  or  strijjs  of 
lint  in  it. 

Before  all  otlier  wet  applications,  must  he  placed 
the  common  "water  dressuig. "  This  simply  consists 
in  the  covering  of  the  wound  ^  ith  a  few  layers  of  lint 
moistened  with  water,  or  with  a  weak  watery  lotion, 
renewing  the  moisture  when  necessary,  ^'ery  often  it 
will  )je  found  that  wounds  heal  more  kindly  under  tliis 
treatment  than  under  any  other.  In  order  to  check 
the  too  rajiid  drying  of  the  lint,  a  piece  of  oiled  silk, 
or  gutta-percha  tissue,  may  be  put  over  it,  but 
this  must  be  smaller  all  round  than  the  lint,  or  the 
dressing  will  be  changed  from  a  cool  and  moist,  into  a 
warm  and  steamy  one,  in  fact,  into  a  poultice. 

Watery  lotions  are  generally  applieil  in  tlio  same 
way  as  tlie  simple  water  dressing,  but  they  may  also 
be  useful  for  irrigation  or  immersion. 

The  following  are  examples  of  the  wet  dressings  or 
lotions  which  are  used  in  the  dressing  of  ordinary 
wounds.  iSomc  are  simply  non-irritant,  others  arc 
stimulant,  or  antiseptic,  or  anodyne,  but  no  regular 
gradation  is  possible. 

LOTION.S  OF 

Peraiangauate  of  Potash  (Coinh's    Clilor.do  of  Zino 
Fluid)  Chloriniitcd  !?oda 

Carbolic  Acid  •■  Liq.  Clilor. 
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Lotion's  of — cnnlinueil, 
Boracio  Acid  Iodine 
Sub-Acetate  of   Lead   (Goulard     Liq.  CarbonisDetergrns 

Wat  er)  Sanitas 
Sulphate  of  Zinc  Terebene 
Chlorate  of  Potash  Chloralura 
Alum  Sub-Acetate  of  Lead  vrith 

Nitrate  of  Silver  Opium 
Belladonna. 

It  will,  of  course,  be  understood  tliat  many  of  these 
may  be  used  in  several  different  strengths,  and  for 
other  purposes  than  for  dressing  incised  wounds. 

IniijafioH  is  a  form  of  wet  dressing  which  is  some- 
times used  for  clean  wounds,  especially  when  they  are 
near  joints,  but  it  is  much  more  often  adopted  for  foul 
or  sloughing  ulcers,  under  which  head  it  is  again 
mentioned.  Its  great  drawback  is  the  i-isk  to  the 
patient  of  catching  cold  from  the  exposure,  which  can 
often  hardly  be  avoided. 

To  set  up  an  irrigation  apparatus,  all  that  is  re- 
quired is  an  arrangement  hy  which  a  constant  drip  of 
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water,  or  of  some  lotion,  can  be  made  to  fall  ujwn  the 
wound,  as  shown  iu  Fig.  64.  This  may  be  done  by 
suspending  a  vessel  over  the  wound,  properly  fitted 
with  a  tap  and  india-rubber  tubing,  or  tlie  tube  may 
be  allowed  to  act  as  a  syphon.  In  either  case  the  dil- 
ficulty  is  to  get  the  drip  to  be  suthciently  slow,  and 
quite  as  good  a  plan,  is  the  siniplei  one  ot  hanging  one 
or  two  strips  of  lint  from  a  vessel  supported  above  tlie 
wound.  Tne  fluid  is  evenly  distributed,  drop  Ijy 
drop,  )jy  the  strips,  which  act  as  syphons  by  the  capil- 
lary attraction  of  their  fibres.  It  will  be  necessary  to 
put  some  pan  or  basin  beneath  the  wounded  part,  and 
the  bed  must  be  kept  dry  with  water-jnoohiig  ;  but 
there  is  always  some  slopping,  and  tlie  j)atient  had 
better  lie  in  blankets. 

Plain  water,  Coiidy,  carbolic,  boracic,  or  iodine 
lotions,  are  the  fluids  most  frequentij'  used  for  iriiga- 
tion,  and,  although,  if  this  treatment  be  continued  lor 
many  days,  the  granulations  are  ajot  to  become  sodden, 
no  tlressing  will  more  efiiciently  clean  a  wound  ;  im- 
mersion ot  the  wounded  part  iu  a  bath  of  warm  car- 
bolic, or  Condy,  for  many  hours,  is  often  also  e.\- 
tremely  beneficial. 

A  clean  cut  wound  should  never  require  a  poiillire, 
the  special  advantage  of  which  is  the  relief,  the 
warmth  and  moisture  afford  in  conditions  of  inflam- 
matory tension.  The  difierent  ways  of  making  poul- 
tices are  described  in  the  following  chapter. 

The  indications  which  call  for  a  poultice,  may  be 
met,  though  perhaps  in  it  (^uite  so  well,  by  \\  ater 
dressing,  coinp/ctch/  covered  with  gutta  percha  tissue, 
or  oiled  silk,  or  by  spongio-piline,  cut  to  the  requisite 
shape,  and  soaked  in  either  hot  or  cold  water.  To 
such  an  application  the  term  a  "compress"  is  ap- 
plied. 

Certain  alcoholic  tinctures,  generally  freely  diluted, 
are  in  common  use  as  wet  dressings.  Of  tlie?c.  Friar  s 
IJalsam  (Tinctuia  Benzouuc  Co.)  should  be  mentioned 
as  an  admirable  stimulant  for  woumls  which  are  slow- 
to  heal.    It  is  applied  by  soaking  pads,  or  strips  of 
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lint  ill  the  tincture,  and  is  probably  the  best  of  the 
preparations  of  aroniatic  gum  resins. 

Whether  the  tincture  of  ai-nica  has  any  especially 
beneficial  action  on  bruises,  contused  wounds,  and  the 
like,  beyond  that  of  the  spirit  it  contains,  is  doubted 
by  manjr,  yet  it  would  be  singular  if  so  widespread  a 
belief  as  that  wliich  prevails  as  to  its  virtues,  were 
(piite  groundless.  It  is,  however,  certain  that  even 
very  weak  lotions  made  with  this  tincture  will  some- 
times create  quite  an  extraordinary  amount  of  irrita- 
tion, which  may  run  <in  into  true  erj'sipelas  ;  and  the 
drug  certainly  possesses  no  merits  to  compensate  for 
the  drawbacks  of  such  a  risk. 

Tincture  of  iodine,  freely  diluted,  is  often  used  as 
an  antiseiitic  and  stimulant  application  ;  it  makes  an 
admirable  irrigating  fluid,  especially  for  foul  wounds. 

Coming  no^^■  to  the  oily  ami  ijreasy  (lre<tsiiuis  ;  olive 
oil,  pure  and  simple,  would  be  largely  used,  on  ac 
count  of  its  absolutely  non-irritant  qualities,  were  it 
not  so  apt  to  become  rancid  ;  but  when  carbolic  acid 
is  added  to  it,  it  forms  an  application  to  wounds  which 
is  universally  appreciated.  Carbolised  oil  usually  con- 
tains one  part  of  the  acid  to  40  of  oil,  but  other  pro- 
portions may  Ije  found  more  useful  in  sjseeial  cases. 
En  the  proportion  of  1  in  15  or  1  in  20,  it  lowers  local 
sensibility  without  having  the  escharotic  properties  of 
the  pure  acid  or  its  stronger  solutions.  It  is  generally 
used  by  soaking  pads  or  strips  of  lint  in  it. 

The  oil  of  eucalyptus,  thymol,  or  terebene,  may  also 
be  mixed  with  olive  oil,  and  used  in  precisely  the 
.same  way  as  the  carbolised  oil.  They  are  all  good 
dressings,  although  they  have  not  yet  been  shown  to 
be  in  any  way  superior  to  carbolic  oil  ;  any  of  them, 
the_  eucalyptus  oil  especially,  may  be  used  wlien  car- 
bolic acid  is  contra-iudieated. 

All  these  dressings,  if  continued  for  long,  are  apt  to 
make  the  granulations  large  and  flabby  ;  they  should 
then  be  changed  for  sonic  astringent  lotion,  such  as  a 
j^olution  of  the  sulphate  or  chloride  of  zinc. 

Castor  oil  is  rarely  applied  externally,  except  in 
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injiTi-ies  to  the  eye,  where  its  viscidity  and  Lhiiiduess 
make  it  very  useful. 

Ointments  of  various  kinds  are  largely  employed  as 
dressings  for  wounds,  especially  in  the  later  stages  of 
their  healing.  Some  are  chosen  for  tliis  purpose  be- 
cause they  are  non-irritant,  as  the  ung.  simplex,  or 
nng.  spermaceti,  or  because  they  have  more  or  less 
stimulant  properties,  as  the  ung.  zinci  oxidi.,  or  the 
ung.  hydrarg.  nitroxidi,  diluted  with  an  equal  quan- 
tity of  vaseline  or  lard. 

Vaseline,  though  in  no  sense  an  oily  material,  may 
conveniently  be  classed  with  them.  It  is  a  clean  and 
Ijland  dressing,  and  serves  also  as  a  basis  to  wliich 
various  drugs  may  be  added,  ,so  tluxt  they  can  be 
applied  as  ointments.  Some  of  these  will  be  men- 
tioned under  the  headings  of  the  dressings  of  ulcers, 
)jed  sores,  syphilitic  sores,  etc. 

Speaking  generally,  ointments  are  most  conveniently 
applied  by  spreading  them  on  lint  or  on  old  rags. 


Chapter  V. 


ox  THE  MAKING  OF  POULTICES,  FOMENTATIONS,  ETC. 

Poultices  are  applied  in  svriiiccd  cases  when  a  super- 
licial  inflammation  is  to  be  allayed,  the  process  of  sup- 
puration hastened,  or  when  any  wound  or  sore  has 
assumed  a  sloughing  or  otherwise  unhealthy  character. 
In  mPiUcal  cases  their  useful  action  is  less  direct,  inas- 
much as  they  are  mainly  intended  to  reduce  an  in- 
flammation of  parts  at  a  distance  from  the  skin  surface 
to  which  the  heat  and  moisture  are  applied.  But  in 
all  cases  the  immediate  object  to  be  served  by  putting 
on  a  poultice  is  to  warm  and  moisten  the  tissues  with 
which  it  is  in  contai;t.  The  manner  of  its  action  is 
jiartly  mechanical,  for  by  relaxing  the  tissues,  pain 
and  tension  are  reduced  ;  and  partly  physiological,  as 
it  affects  primarily  the  circulation  of  the  part  poul- 
ticed, and  secondarily  the  tissues  or  organs  at  a  dis- 
tance. 

A  great  variety  of  materials  have  been  used  at  one 
time  or  another  for  making  poultices,  such  as  carrots, 
turnips,  potatoes,  etc.,  but  we  shall  here  consider  the 
following  only  : — 

1 .  Poultices  of  crushed  linseed  meal. 


2.  ,,  ,,  ,,         with  charcoal. 

3.  ,,  ,,  .,         with  mustard  flour. 

4.  ,,  oatmeal. 

5.  ,,  bread. 

6.  ,,  starch. 

7.  ,,  „       with  iodine  (Marshall's). 

8.  ,,  bran. 

9.  ,,  yeast. 


The  connuon  iinxced  meal  ponllkc  is  the  one  in  the 
most  general  use,  and  is  the  easiest  to  make.  Tlic 
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crushed  seed,  not  the  ground  linseed  flour,  should 
always  be  chosen,  for  the  former  still  retains  a  good 
deal  of  oil  whieh  gives  a  surface  to  the  poultice  mass 
and  prevents  it  from  sticking  to  the  skin. 

All  that  is  necessary  to  make  n  good  linseed  poultice 
is  to  sec  that  the  watei  is  boiling  to  begin  with,  and 
to  waste  no  time  in  the  mixing.  The  general  plan  is  to 
scald  out  a  pudding  basin,  to  put  into  it  the  linseed, 
and  to  add  boiling  water  gradually,  stirring  the  mass 
with  a  warm  spoon  ;  or  if  it  is  preferred,  the  water 
may  be  put  lirst.into  the  basin  and  the  meal  gradually 
added  ;  or  again  (and  in  this  way  all  cooling  of  the 
poultice  mass  during  nnxing  is  avoided),  a  sufficient 
t^Liantity  of  water  may  be  kept  boiling  in  a  saucepan 
upon  the  fire,  and  the  linseed  gradually  stirred  into  it. 
In  any  case,  when  the  proper  consistence  has  been 
reached,  the  contents  of  basin  or  saucepan  should  be 
emjitied  out  upon  a  piece  of  old  linen  or  cotton  stufl', 
of  the  shape  of,  but  a  little  larger  every  «  ay  than  the 
jioultice  required,  and  quickly  spread  with  a  sjsatula, 
or  large  knife  (an  ivory  paper  knife  does  \vell),  which 
must  be  kept  well  wetted  ■with  boiling  water,  until  it 
is  everywhere  about  .|  inch  thick.  This  spreading 
sliould  have  distributed  tlie  mass  evenly  over  the 
stuir,  up  to  about  an  inch  of  its  edges  ;  this  inch  must 
now  be  neatly  turned  over  upon  tlie  nuirgins  of  the 
poultice  to  which  it  will  adhere. 

Another  good  plan  is  to  card  out  to  .v  and  fashion  it 
into  a  bed  for  the  poultice  mass.  The  manipulation  of 
the  tow  requires  some  practice,  and  can  hardly  be 
described  in  w-ords,  but  it  forms  a  very  light  non- 
conducting backing. 

If  the  mean  has  been  hit  between  sloppincss  and 
dryness,  the  poultice  should  now  lie  able  to  be  folded 
up  or  handled  freely-  without  coming  to  pieces,  and  its 
surface  should  be  smooth  and  non-adherent  to  the 
skin,  to  whieh  it  should  be,  Avlien  lirst  nuulc,  still  too 
hot  to  be  applied. 

If  it  be  desired  to  keep  a  poidtiee  hot  for  a  little 
time  before  it  is  applied,  or  if  one  has  to  be  carried  for 
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a.ny  disicancc,  it  is  best  to  fold  it  up  ami  place  it 
between  two  hot  plates. 

Poultices  sliould  be  applied  as  hot  as  they  can  be 
borne,  and  to  get  the  full  beneKt  of  them  they  should 
be  changed  at  least  every  two  hours,  for  whatever 
they  are  made  of  they  soon  get  stiff  and  cold  ;  as 
a  rule,  every  three  or  four  hours  is  considered  to 
be  the  time  for  changing  poultices,  and  in  hospital  it 
is  perhaps  hardly  possible  that  it  should  be  other- 
wise. But  under  no  circumstances  should  eight  or 
ten  hours  be  allowed  to  pass,  for  by  that  time  the 
poultice  will  have  become  sour. 

Of  whatever  kind  the  poultice  may  be  the  surface  of 
the  mass  must  be  placed  upon  the  skin  itself,  without 
the  intervention  of  any  woven  stuff,  even  of  the 
thinnest  muslin. 

If  oiled  silk  or  oiled  paper  be  placed  over  the  back 
of  the  poultice  it  will  retain  its  heat  and  moisture 
better. 

All  old  poultices  should  be  burned  directly,  never 
allowed  to  remain  in  a  ward,  or  be  thrown  into  a  dust- 
bin. 

An  aseptic  character  is  thought  by  some  to  be  given 
to  poidtices  by  making  them  with  condy,  carbolic 
lotion,  sanitas,  or  liq.  carbonis  detergeus,  instead  of 
with  simple  water.  Of  these  fluids,  the  two  last  are 
the  best,  and  are  certainly  of  some  use  in  the  case  of 
foul  or  sloughing  wounds  which  are  being  poulticed. 

Charcoal  PoiilUces.  A  more  distinct  antiseptic  action 
is  supposed  to  be  exercised  by  poultices  made  of  three 
parts  of  linseed  to  one  of  charcoal  in  powder,  but  the 
powder  used  in  this  way  has  mucli  of  its  disinfectant 
powder  destroyed,  and  it  is  much  better  to  sprinkle  it 
in  th.e  dry  form  over  the  wound,  and  tlicn  to  apply  an 
ordinary  poultice  over  all. 

For  counter  irritation  mustard  flour  may  be  added 
to  the  ci-ushed  linseed  in  \-arying  proportion's  (generally 
o(pual  parts  of  each),  and  the  poultice  nuidc  as  before. 
These  "  mustard  plasters  "  arc  largely  used  in  domestic 
medicine,  but  they  are  often  a  useful  stimulant  in 


74 


OF  POULTICES,  ETC. 


surgical  cases,  as  in  cold,  or  callous  ulcers  of  the 
legs- 
Such  applications  as  iodoform,  or  opium  iu  powder, 
arc  sometimes  dusted  upon  the  surfaces  of  poultices,  or 
laudanum,  or  the  tincture  of  belladonna,  may  be 
sjirinkled  over  them  for  anodyne  purposes,  but  this  is 
not  generally  considered  a  good  way  of  administering 
such  local  remedies. 

Oatmeal  poultices  are  commonly  used  in  Scotland,  but 
more  rarely  in  the  south  of  England.  They  are  some- 
what heavier  than  linseed  ones,  but  in  the  respect  of 
caking  when  cold,  etc.,  they  are  practically  identical ; 
they  are  also  made  in  just  the  same  manner. 

BrcadjKullices.  are  also  in  very  common  use,  although 
they  are  rather  difficult  to  make  of  the  right  consist- 
ence, neither  sloppy  nor  crumljly,  and  so  as  to  be  non- 
adherent to  the  skin.  Their  lightness  is  their  chief 
merit. 

The  readiest  way,  but  one  which  will  do  only  for 
small  poultices,  is  to  take  a  slice  of  stale  bread  without 
crust,  to  place  it  into  a  scalded  basin,  and  pour  boding 
water  upon  it.  The  basin  should  then  be  kept  hot 
upon  the  hob,  or  iu  an  oven  for  a  few  minutes.  Then 
the  water  should  be  poured  oil"  it  as  completely  as 
possible,  and  the  remaining  bread  pulp  spread  out  upon 
linen  or  tow  as  in  the  case  of  linseed.  But  no  large 
bread  poultice  of  any  consistence  can  be  made  in  this 
way  ;  if  this  lie  required,  the  crumb  of  a  verj-  stale 
loaf  should  be  passed  through  a  grater  until  it  is  like, 
coarse  flour.  Tlie  poultice  can  then  be  made  iu  the 
same  way  as  a  linseed  one,  and  if  spread  out  to  a 
sinular  thickness  will  be  a  much  lighter  poultice.  The 
lack  of  any  natural  oil  in  the  bread  nuist  be  made  up 
by  pouring  a  little  olive  oil  over  the  surface  of  the 
poultice  when  made,  or  it  will  stick  to  the  skin. 

A  .starch  poultice  is  non-irritant  and  keeps  its  heat 
well.  A  stiff  starch  paste  should  be  made  with  cold 
water  in  a  basin,  and  then  enough  boiling  water  added 
to  bring  this  to  a  proper  consistence,  the  mass  being 
then  spread  upon  linen. 
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Starch  and  iodine  chemiGally  combine  to  form  a  mass 
which  may  be  termed  a  cold  poultice,  and  which  is  a 
very  useful  application  for  syphilitic  ulcerations.  It 
is  made  by  adding  5ss  liq.  iodi  to  a  hot  starch  jelly, 
which  itself  lias  been  maile  by  adding  Svj  of  boiling 
water  to  gij  of  starch. 

Brail  poullicei  are  made  simply  with  bran  and  water  ; 
they  are  light,  but  do  not  retain  heat  well. 

Ym<t  [louliices  are  the  last  we  shall  mention.  One 
form  consists  simply  of  a  mass  of  warm  dough  which 
is  at  the  time  fermenting  through  the  action  of  yeast 
added  to  it  (either  of  brewer's  yeast  or  any  otiier  kind), 
the  cpiantities  required  being  roughly  14  oz.  Hour,  6  oz. 
brewer's  yeast,  6  oz.  hot  water  [i.e..  100°  F. ). 

Another  form  of  yeast  poultice  is  made  by  spreading 
warm  yeast  over  an  ordinary  linseed  or  bread  poultice. 
Both  kinds  have  been  supposed  to  exercise  a  special 
cleansing  action  upon  sloughy  wounds,  gangrenous 
parts,  and  the  like. 

A  fomentation  is  made  by  soaking  a  piece  of  Manuel 
in  boiling  water,  and  wringing  it  as  dry  as  possible  in 
a  warmed  towel.  Some  few  people,  laundresses 
especially,  are  able  to  perform  this  wringing  with  their 
unaided  wrists,  but  for  most  it  will  be  necessary  to 
use  a  set  of  wringing  sticks.  These  consist  of  two 
pieces  of  stick-like  rulers,  about  2ft.  6in.  in  length, 
passed  through  the  ends  of  a  round  towel,  about 
2ft.  Bin.  l)y  lOin.  When  the  soaked  flannel  is  picked 
out  of  the  boiling  water  it  should  be  allowed  to  drip 
for  a  few  seconds,  and  then  it  must  be  placed  in  the 
centre  of  the  towelling,  and  the  whole  twisted  up  by 
the  leverage  of  the  sticks,  until  no  more  water  comes 
away.  This  should  take  but  a  few  moments.  Another 
good  way  is  to  sew  the  ends  of  the  Hannel  together 
and  to  pass  tiie  sticks  through,  before  the  boiling  water 
is  poured  on  to  it.  It  can  then  be  lifted  and  wrung 
without  lf)ss  of  time,  and  put  into  a  dry  warm  towel. 

For  a  simple  fomentation  the  Hannel  sliould  just  be 
ajijdied  to  the  skin  as  an  application  of  warmth  and 
moisture,    some   non-condueting  stuH'  being  wrapt 
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around  outside.  But  these  fomentations  are  often  used 
with  some  counter  irritant  or  anodyne  ;  thus  laudanum, 
or  the  tincture  of  belladonna  may  be  sprinkled  over  the 
flannel,  or  turpentine  is  used  more  frequently  still. 
This  last  forms  the  common  turpentine  stupe,  so  often 
used  for  lumbago.  In  all  cases  if  the  fomentation  is  to 
produce  its  proper  action,  the  flannel  must  be  wrung, 
dry  out  of  boiling  water,  and  if  the  wringing  be  not: 
effectually  performed,  it  is  quite  likely  that  some 
scalding  of  the  skin  will  take  place. 


Chapter  VI. 


THE  DRESSING  OF  BURNS  AND  SCALDS. 

FoF.  the  iDurposes  of  the  dressing  of  these  injuries  it 
will  be  convenient  to  distinguish  burns  which  are 
important  by  reason  of  their  extent  and  position, 
from  those  which  are  important  by  reason  of  the 
depth  of  tissues  destroyed. 

To  the  first  class  belong  all  extensive  scalds  or  burns, 
especially  those  occurring  on  the  chest,  abdomen,  or 
head  :  to  the  second,  burns,  or  more  rarely,  scalds, 
wherever  they  may  occur,  in  which  the  whole  depth  of 
the  skin  has  been  destroyed,  so  that  on  healing,  a  con- 
tractile cicatrix  is  the  result. 

1.  Burns  or  scalds  important  f  rom  their  extent  and 
position. 

No  class  of  injury  produces  such  grave  depression  of 
all  the  functions  of  life,  such  profound  "shock,"  in 
comparison  with  the  actual  damage  to  the  tissues,  as 
does  a  large  ijurn  or  scald.  This  depression  occurs 
wherever  the  injury  may  be  situated,  and  is  in  direct 
relation  to  its  superficial  extent  ;  but  it  is  especially 
mai'ked  if  the  chest  or  abdomen  be  burnt,  and  is  more 
profound  in  children  than  in  adults.  It  may  moreover 
be  aggravated  by  exposure,  or  diminished  by  protection 
from  the  air,  to  a  very  marked  extent. 

This  primary  shock  is  often  very  prolonged,  and 
when  it  passes  off  is  apt  to  be  succeeded  by  a  conges- 
tion of  internal  organs,  as  of  the  lungs,  intestines, 
cereln-al  meninges,  kidneys,  etc.  ;  or  later  still,  the 
patient  may  have  to  go  through  an  exhaustive  process 
of  suppuration. 

The  periods  of  greatest  risk  to  life  in  these  cases  arc, 
first,  during  the  few  hours  immediately  succeeding  the 
injury,  when  it  may  be  doubtful  if  the  patient  can 
rally  from  the  primary  shock  ,   and  after  that,  during 
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the  period  of  internal  congestion  or  inflammation, 
which  rarely  extends  beyond  the  first  fortnight. 

The  best  treatment  and  dressing  for  severe  superficial 
burns  in  the  Jirst  instance  will  greatly  depend  on  the 
resources  which  are  nearest  to  hand,  for  the  air  must 
be  excluded  from  the  burn  as  quickly  as  possible,  and 
it  should  be  covered  with  some  light  non-conducting 
material.  Fatal  damage  may  be  done  in  a  few 
moments  by  exposing  a  badly  burnt  chest  or  abdomen 
to  the  air  before  anything  is  ready  to  cover  it ;  but  oil 
or  flour,  or  powdered  whiting,  or  cotton  wool,  are 
materials  which  are  in  sucli  conunon  use,  that  any  one 
of  them  can  be  readily  applied  in  an  emergency. 

Tlie  clothes  must,  therefore,  hn  cut  away  from  the 
Inirnt  surface  with  the  utmost  care,  so  as  not  to  further 
damage  the  tissues  beneath,  and  over  and  around  the 
wound,  flour  or  whiting  should  immediately  be  thickly 
dredged,  or  olive  oil  freely  poured,  and  tlien  the  whole 
part  should  be  wrapped  in  cotton  vool. 

Wliile  this  is  lacing  done,  and  afterwards,  attention 
must  be  given  to  the  condition  of  shock,  which  \\  ill 
generally  be  present.  The  patient  must  be  kept  warm, 
and  should  lie  with  the  head  low.;  ~-Hot  water  bottles, 
etc.,  may  be  used,  and  ether,  or  aal  volatile  adminis- 
tered. If  the  collapse  be  profound,  a  mustard  plaster 
may  be  placed  over  the  heart,  tlie  feet  put  in  very  hot 
water,  or  ether  injected  hypodermically. 

When  a  bad  burn  has  once  been  dressed,  if  shock  be 
present,  there  should  be  no  hurry  to  cliange  the  ex- 
temporised dressings  for  applications  which  maj^  be 
in  themselves  more  suita;ble,  but  the  patient  should  if 
possible  be  left  alone  .so  far  as  dressing  is  concerned, 
until  the  state  of  collapse  has  passed  off.  In  twenty- 
four  hours,  hoM  cver,  it  will  generally  lie  necessary  to 
re-dress  the  burn,  and  now  (or  in  the  first  instance,  if 
skilled  assistance  and  projier  materials  have  been  pro- 
cured) it  must  be  done  with  the  greatest  care.  If  the 
burn  1)0  extensive,  it  is  almost  always  best  to  perform 
the  first  two  or  tliree  dressings  under  an  an;vsthetio.  not 
only  because  the  burnt  surface  is  exqxiisitely  tender, 
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but  on  account  of  the  nervous  shock  of  the  expo- 
sure . 

The  fresh  dressings  should  always  be  got  ready  before 
the  burn  is  uncovered.  The  ones  generally  used  for 
burns  in  their  early  stages  are — (1.)  "  Carron  "  oil,  i.e., 
a  mixture  of  oil  and  lime  water  in  equal  parts.  (Lin- 
seed oil  was  originnllj'  employed,  but  olive  oil  is 
cleaner.)  (2.)  C'arbolised  oil.  (3.)  A  saturated  solu- 
tion of  common  washing  soda. 

Any  of  these  may  be  applied  by  means  of  soaked 
strips  of  lint ;  and  layers  of  cotton  wool  should  always 
be  placed  over  the  strips. 

The  soda  solution  generallj'  gives  the  greatest  relief 
to  the  pain,  but  the  Carron  Oil  is  also  a  very  bland  and 
soothing  dressing.  The  objection  to  both  is  that  the 
prevalent  discharges  very  soon  become  foul,  and  for 
this  reason  we  prefer,  in  most  cases,  the  carbolised  oil. 
As  a  rule  the  1  in  40  strength  is  sufficient,  but,  fo 
very  painful  surfaces,  the  ann?sthetic  effect  of  1  in 
20  solution  is  sometimes  very  striking.* 

Whatever  may  be  in  contact  with  the  burn  should 
cot  be  pulled,  but  iratihed  away  with  a  stream  of 
lukewarm  Condy  or  carbolic  lotion  from  a  syringe,  and 
the  surface  should  be  cleansed  in  the  same  way.  It  is 
often  wise  if  the  burn  be  extensive,  to  cleanse  and 
dress  one  part  of  it,  before  uncovering  the  rest,  and 
the  fresh  dressings  should  always  be  put  on  as  quickly 
as  may  be  consistent  with  cleanliness. 

Small  blisters  may  be  snipped,  and  the  serum  soaked 
up  with  blottLng  paper,  but  in  large  ones  the  skin  had 
better  be  cut  away  with  sharp  scissors. 

A  mode  of  dressing  which  is  not  commonly  em- 
ployed, but  which  has  much  to  recommend  it,  par- 
ticularly if  the  discharges  be  offensive,  is  to  use  the 
carbolic  spray,  as  in  Listerian  dressings,  and  then  over 
the  carboli.sed  oil  lint,  to  place  a  covering  of  salicylic 
wool,  or  carbolised  gauze. 

A  -J  per  ctni.  .soluiicjn  of  Cucuine  has  been  recently 
recommended  with  the  object  of  lowering  the  sensibility  of  the 
burnt  surface.  „ 
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The  following  dressings  are  also  useful  in  niauj' 
cases : — 

a.  The  lotion  of  chlorinated  soda  (P.  B.),  especially 
if  there  be  fcetor. 

h.  A  mixture  of  chalk,  or  whiting,  olive  oil,  and 
vinegar,  in  al^out  equal  parts. 

c.  ^Vhiting  and  water. 

d.  Olive  oil  and  litharge  (which  form  a  kind  of  soap 
by  chemical  action). 

e.  A  .solution  of  aljout  g  i  of  yellow  soap  to  a  pint  of 
water,  has  sometimes  a  decided  anodyne  action. 

Air  may  be  strictly  excluded  from  tlie  burnt  surface 
in  two  ways.  Firstly,  l^y  continuous  inimersiou  of 
the  injured  part  in  a  Condy  or  carbolic  bath,  and 
secondly,  by  sealing  the  surface  with  flexible  collodion. 
This  answers  admirably  for  small  burns,  but  for  these 
only. 

Granulations  spring  up  over  the  surface  of  a  burn 
with  great  rapidity,  and  as  soon  as  this  occurs  the  sore 
may  be  considered  in  the  light  of  a  healthy  and  healing 
ulcer,  though  one,  it  may  be  of  large  extent. 

Skin  grajliiif/. 

There  can  be  no  doubt  that  fragments  of  epidermis, 
or  even  epidermal  scales  from  the  hornj'  laj^er  only, 
when  applied,  to,  and  retained  upon,  the  surface  of 
healthy  granulations,  do  form  little  cicatricial  foci, 
which  may  hasten  the  ultimate  covering  in  of  the  sore, 
and  diminish  that  drawing  together  of  the  edges  which 
is  so  apt  to  occur  in  the  healing.  Whatever  the 
process  may  essentially  be,  and  it  is  very  obscure,  it  is 
not  a  transplantation,  or  even  a  "grafting"  proper, 
for  the  implanted  tissue  is  non-vascular. 

It  is  often  difficult  to  estimate  the  real  gain,  even  of 
successful  grafting,  ljut  upon  the  whole  it  has  hardly 
realised  the  jjromisc  it  hchl  out  at  the  time  of  its 
introduction,  for  the  islands  of  cicatricial  tissue  are 
very  ajjt  to  disapi)L';u-  after  tliey  have  been  formed, 
and  the  quality  of  the  cicatrix  is  often  indifterent. 

To  obtain  any  success  in  skin  grafting,  the 
granulating  surface  must  be  typl.-ally  healthy.  Given 
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a  good  soil,  it  is  only  necessary  to  plant  a  nmnber  of 
pieces  of  detached  epidermis,  the  smaller  the  better, 
upon  it,  and  to  fix  them  there  without  disturbance  for 
not  less  than  two  days.  The  grafts  should  only 
include  the  horny  and  Malpighian  layers  of  the 
epidermis,  and  may  be  snipped  off  with  ordinary 
curved  scissors,  or  with  the  special  ones  (Fig.  55), 
devised  for  that  purpose. 


Fig.  55. — Skin  Grafting  Sci^soJ's. 


The  grafts  should  not  be  handled,  hut  sliould  be 
immediately  placed,  the  dermal  side  downwards,  upon 
the  granulating  surface,  which  must  itself  be  cleansed 
and  dried  beforehand.  The  grafts  should  then  be 
covered  witli  small  pieces  of  gold  beatei-'s  skin,  or 
gutta  percha  tissue,  or  isinglass  plaster. 

Inasmuch  as  the  surface  of  the  burn  or  ulcer  when 
grafted  must  be  left  undisturbed  for  a  couple  of  days, 
it  is  convenient  to  cover  it  up  in  salicylic  wool,  or 
boracic  lint,  which  will  hinder  it  becoming  foul.  A 
good  number  of  grafts  should  be  planted  at  one  time, 
say,  about  one  for  every  square  inch  of  burnt  surface, 
for  the  probability  is  that  many  will  fail  to  take.  A 
successful  plant  will  be  known  when  the  part  is 
uncovered,  by  tlie  presence  of  a  whitish  pearly  spot, 
which  will  increase  from  day  to  day,  and  will  soon 
evidently  be  an  island  of  cicatrised  tissue.  Other 
plans  of  grafting,  such  as  the  dusting  of  epitheli;il 
scrapings  over  the  wound,  have  not  held  theii 
ground. 
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II.  -Biiriif,  ImporLcnU  tliroiKjh  (he  depths  of  tissue 
deslroytil. 

Those  burns  which  destroy  muscle,  tendon,  and 
hone,  arc  either  immediately  fatal,  as  in  most  cases 
when  the  trunk  is  involved,  or,  if  in  the  limbs,  produce 
practically  the  same  condition  as  that  of  gan- 
grene. 

As  to  the  general  management  of  such  cases,  nothing 
furtlier  need  be  said  tlian  that  they  require  the  same 
treatment  in  the  first  instaucc,  as  the  milder  kinds  of 
burns,  both  for  the  shock,  and  the  local  injury. 

But  burns  frequently  are  inflicted,  of  which  the 
appearance  at  first  sight  is  not  different  at  all  from 
that  of  the  large  superficial  injuries  we  have  been  con- 
sidering, and  which  indeed  may  be  quite  as  large,  and 
attended  M'ith  as  important  a  degree  of  shock. 
Nevertheless,  in  all  the  later  stages  of  repair,  this 
class  of  bnrns,  those  namely  where  the  vholc  thkkius'i 
of  /he  true  skin  ha-i  hetii  destroyed;  follow  a  very 
different  course  from  the  superficial  ones,  and  one 
harder  to  treat. 

Not  that  these  burns  are  slo«'er  to  heal  than  the 
other  ones,  indeed  if  they  arc  left  alone,  they  will 
close  over  more  C[uickly,  by  dragging  the  margins 
together  towards  the  centre  ;  but  it  is  in  this  con- 
traction of  the  edges,  and  in  the  fact  that  the  process 
of  shrinking  does  not  cease  even  when  the  sore  is 
closed  over,  that  the  especial  difficulty  of  these  cases 
consists,  and  the  dresser  will  assuredly  find  liimself  on 
the  horns  of  a  dilemma,  for  either  he  must,  by  fixing 
the  parts  to  prevent  contraction,  greatly  retard  their 
liealing  ;  or  if  lie  allow  the  edges  of  the  burn  to  come 
together,  anyhow  they  will,  lie  will  quite  certainly  be 
accessory  to  the  development  of  deformity,  while  for 
his  consolation  he  has  only  the  knowledge,  that  let  him 
tr}'  liis  best,  the  contraction  will  almost  certainly  beat 
him  in  the  end. 

In  so  far  as  the  actual  dressing  of  the  injury  is 
concerned,  the  similar  applications  to  tliose  mentioned 
for  move  supcrlieiid  burns  will  be  appropriate. 
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The  contraction  begins  very  insidiously,  but  becomes 
more  and  more  marked  and  stubborn  as  the  case  goes 
on  ;  as  has  been  said,  it  does  not  cease  with  the 
covering  over  of  the  sore  surface,  but  for  moatlis,  or 
years,  bauds  of  contracting  tissue  will  form  in  the 
riljbed  and  furrowed  scar. 

The  effect  of  tliis  contraction  shows  worst  when  tlic 
face,  or  neck,  or  tlie  tiexor  aspect  of  any  large  joint  i.s 
involved,  and  most  surgical  text  books  have  repre- 
sentations, not  at  all  exaggerated,  of  tlie  deformity 
which  niay  thus  happen. 

To  combat  this  misfortune  is  very  ditWcult,  and  the 
ilresser  may  often  wisely  make  up  his  mind  to  a 
certain  amoimt  of  undeserved  blame  in  any  event. 
But  nnich  may  and  sliould  be  done  by  steadily  and 
patiently  splinting,  or  fixing  the  part  in  some  way  or 
other,  and  by  willingly  exchan^'ing  for  a  quick,  a  very 
slow  healing.  .So,  too,  the  effect  of  the  p.atient,  daily, 
application  of  the  solid  nitrate  of  silver,  should  not  i)c 
forgotten.  Something  may  perhaps  be  done  too  by 
skin  graft'ng.  But  piroliably  more  effectual  improve- 
ment can  be  attained  after  the  burn  has  healed  by 
stretching  the  cicatrix,  than  during  the  healing. 
Though  it  has  been  several  times  pointed  out,  it  "is 
still  often  forgotten  that  this  contracting  scar  tissue  is 
;ls  distensile  as  it  is  contractile  if  it  be  properly 
.  manipulated,  and  that  by  patient  handling  a  rii'id 
tendinous  baud  may  bo  converted  into  a  supple  elastic 
one.  The  results  of  prolonged  stretching,  kncadin" 
a,nd  shampooing  the  soars  of  burns  are  as  satisfactory 
as  tiiose  of  plastic  operations  for  tlie  same  end  arc 
disappointing. 

All  ana'sthetic  is  sometimes  desiralile  upon  the  early 
occasions  of  kneading  and  stretching,  and  the  proiM'e.ss 
of  tiic  extension  should  be  slow  and  gradual.  Care 
must  also  be  taken  not  to  tear  through  the  suporlicial 
cicatrix  and  thus  to  cause  a  wound.  A  little  oil  may 
be  used  to  rub  into  tlie  scar  during  the  manipulation. 
This  way  of  treating  a  contracted  cicatrix  is  too  often 
neglected  in  favour  of  more  temiiting  but  far  loss  satis- 
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factory  plastic  operations,  and  even  if  the  latter  be 
deemed  necessary  the  preliminary  kneading  will  have 
greatly  improved  the  nutrition  of  the  parts  con- 
cerned. 

Scalds  or  burns  of  the  larynx  and  pharynx  present 
such  especial  features  that  they  must  be  mentioned 
separately. 

They  are  produced  generally  by  drinking  scalding 
liquids,  and  are  thus  far  more  frequent  in  children 
than  in  more  sensible  adult;.  (The  habit  of  teaching 
children  to  drink  out  oi  the  spout  of  a  kettle  wiU 
account  for  more  scalds  of  these  parts  than  all  other 
causes  put  together. )  But  breathing  hot  air,  as  in  a 
tire,  may  produce  the  same  effects,  and  practically  the 
action  of  any  chemical  caustic  is  the  same  in  this 
situation  as  that  of  the  thermal  ones. 

IScalds  of  the  pharynx  itself  are  not  usually  very 
serious,  unless  the  consequent  redema  of  the  tongue 
and  fauces  reaches  a  very  high  degree  ;  but  when  the 
scald  extends  further  down,  so  as  to  affect  the  rima 
ijloltidis,  and  the  oesophagus,  there  is  both  an  im- 
mediate and  remote  risk  of  complications.  The 
remote  one  is  tliat  the  scald  of  the  gullet  may  cause  a 
contracting  cicatrix,  and  thus  become  itself  a  simple 
stricture,  or  that  the  cicatrix  may  be  the  seat  of  a  new 
growth,  and  thus  develop  into  a  malignant  one. 

But  it  is  with  the  immediate  risk  of  suffocation 
through  wdema  of  the  larjaix  that  we  have  liere  to  do. 
These  cases  are  always  full  of  anxiety,  and  must 
be  most  anxiously  watched.  If,  shortly  after  the 
accident,  there  be  a  distinct  difficulty  of  breathing, 
from  obstruction,  the  surgeon  will  not  wait  for  more 
urgent  symptoms,  but  will  at  once  perform  laryngotomy , 
or  in  young  cliildreu,  a  higli  tracheotomy.  The  case 
should  then  be  treated  with  a  warm  moistened 
atmosphere,  and  in  all  other  respects  as  if  it  were 
a  case  of  diphtlieria  or  croup  in  which  the  operation 
had  been  called  for.  But  often  there  is  a  deceitful 
calm  for  some  hours,  and  we  may  be  tempted  to  think 
that  the  larynx  lias  csca]ied  altogether,  w  hen  suddenly 
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the  most  urgent  dyspna-a  may  be  developed.  Wlicn- 
ever,  therefore,  inspection  of  the  mouth  and  throat 
shows  that  a  scalding  thud,  or  a  corrosive  liquid  has 
passed  down  it,  the  patient  must  be  carefully  watched, 
made  to  breathe  a  steamy  atmosphere,  and  the  surgeon 
should  be  ready  himself,  and  have  liis  instruments  in 
readiness,  to  open  the  windpipe  if  necessary. 


SECTION  III 


OF  THE  TREATMENT,  IN  THE  FIRST  INSTANCE, 
OF  ACCIDENTS  AND  EMERGENCIES. 


Chapter  VII. 

OF   THE    IMMEDIATE   TREATMENT   OF  FRACTURES, 
IMPROVISED  SPLINTING,  ETC. 

The  first  time  the  student  makes  a  post  mortem 
examination  on  a  recent  case  of  fracture,  however 
simple,  even  if  there  be  to  outward  seeming  onlj'  a 
very  slight  amount  of  injury,  he  cannot  fail  to  be 
astonished  at  the  extent  to  which  the  tissues  have 
really  sufl'cred,  at  the  amount  of  bruising  and  dis- 
organisation of  the  muscles,  and  at  the  infiltration  of 
all  the  softer  jiarts  with  extravasated  blood.  And  yet, 
jprovided  that  such  a  fractuie  be  simple,  or  if  com- 
pound, that  septic  forms  of  inflammation  are  success- 
fully M-arded  off,  it  is  astonishing  how  quickly  tissues, 
bruised  and  hurt  as  these  are,  will  recover. 

A  further  examination  of  a  recent  fracture  on  tlie 
230st  mortem  talile  will  shew  that  tlie  injury  of  the  soft 
parts  has  been,  to  a  large  extent,  due  to  the  ^\•orkiug 
of  the  sharp,  splintered  fragments  among  tlie  more 
yielding  tissues  ;  indeed,  in  fiacturcs  by  indirect 
violence,  tliis  is  the  only  cause  of  their  injiiiy. 

Ill  considering  then,  the  general  line  ol  conduct  in 
cases  of  fracture,  the  student  should  think  of  the  con- 
dition of  flic  limlj  inside  the  skin,  and  appreciate  that 
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it  is  proljably  much  worse  than  appe.ai-s  upon  the 
surface  ;  aud  furtlier,  he  shoukl  recollect  that  between 
the  time  of  the  occurrence  of  the  fracture  and  its 
being  set,  careless  or  improper  handling  may  do  much 
mischief,  so  that  it  not  infrequently  happens  that  by 
movements  on  the  part  of  tl\e  patient  or  of  his  friends, 
a  simple  fracture  is  converted  into  a  compound 
one  ;  or,  more  rarely,  an  important  vessel  or  nerve 
is  seriously  injured. 

It  will  therefore  be  seen  that  there  are  many  points 
for  consideration  in  the  treatment  of  a  case  of  fracture, 
in  addition  to  the  actual,  and  so  to  speak,  permanent 
setting  of  the  bones. 

So  long  as  the  patient  can  be  left  lying,  little  further 
harm  can  come  to  the  broken  bones,  so  that  there  need 
be  no  hnrrj'. 

The  chief  points  in  tiie  immediate  treatment  of 
fractures  are : — 

1.  The  prevention  of  further  injury  («)  hy  means  of 
some  improvised  support  or  splint,  (//)  by  proper  pre- 
cautions in  transport. 

"2,  The  arrangement  of  the  bed  on  wliich  the  patient 
has  to  lie,  probably  for  some  weeks,  the  getting  him 
into  it,  aud  the  general  management  of  affairs  in  the 
interval  which  must  elapse  before  the  setting. 


I. — MEASURES  FOR  PREVENTION  OF    FPRTIIER  INJURY. 

Improvi.ieil  .S'/5?j)!<i/(r/.  - -Tliis  is  desirable  when  there 
is  any  appreciable  movement  between  the  fragments, 
any  painful  spasm  of  the  muscles,  or  whenever  the 
patient  lias  to  he  moved  to  any  distance.  Tlie  ways  in 
which  more  or  less  efficient  splints  may  be  made  arc 
very  numerous,  so  that  in  tJiis  matler  the  principles  of 
tlie  improvisation  liuiiig  i\idicated,  the  details  must  be 
left  to  tlie  individual  readiness  and  energy  of  tlie 
surgeon.  Whatever  comes  Hrst  to  linnd  will  of  course 
)>e  used  fir.st,  as  firewood,  match-boarding,  cigar  bo.Kcs, 
bookcovers,  paper,  etc.,  and  it  will  hardly  ever  be 


ss 


OF  FRACTURE?;,  SrLINTINO,  ETC. 


found  dirticult  to  give  suflicient  support  to  any  fracture. 
Even  a  newspaper  will  lie  of  great  service,  if  it  be 
folded  often  enough,  especially  if  it  be  bent  round  so 
as  to  form  a  portion  of  the  hollow  cylinder.  In 
fractures  of  the  leg,  too,  the  use  which  may  be 
made  of  the  opposite  sound  one  as  a  splint,  by  t^'ing 
the  two  limbs  together,  should  always  be  remend^ered. 


Fifi.  56. — Uluslration  of  Improrisfd  Spliiiliinj. 

I'liis  figure  has  been  drawn  to  show  a  few  of  the  ways 
in  which  common  materials,  sucli  as  lirewood,  towels, 
and  handkerchiefs,  may  be  used  for  the  temporary 
support  of  fracture  of  tlie  collar  bone,  humerus,  and  of 
tlie  bones  of  the  leg. 

As  a  i-ule  removal  of  dotlie.<  is  unwise  until  the 
])atient  is  about  to  be  put  into  bed,  when  it  can  be  done 
deliljerately,  and  so  as  to  cause  as  little  pain  as 
possible,  but  if  the  fracture  be  badly  compound,  or  if 
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there  be  serious  htemorrhage,  the  clothing' must  he  re- 
moved for  the  careful  exauiination  of  the  parts.  These 
cases  of  ha^morrliage  in  connectiou  with  fracture  are 
always  serious,  and  the  necessity  of  attending  to  this 
condition  will  take  precedence  of  the  question  of  sup- 
porting the  broken  bones. 

Improvised  splints  should  always  be  put  on  in  a 
way  which  will  allow  of  their  ready  removal,  and  in 
applying  them  there  need  be  no  effort  made  accurately 
to  replace  the  fractured  parts,  but  merely  in  a  general 
and  gentle  fashion  to  reduce  the  deformity,  and  give 
sui^port  as  far  as  this  may  easily  be  done. 

The  following  directions  will  serve  as  examples  of 
what  may  be  tlone  in  some  of  the  more  common 
accidents  involving  fracture  of  bones,  in  the  way  of  a 
rough  and  ready  splinting,  it  being  understood  that 
tliey  are  examplcx  only. 

(1.)  Frarfurcdloivcrjuw.  Thiswillhave  occurred  as 
a  result  of  some  direct  violence,  and  there  will  be  a 
good  deal  of  bruising  of  the  soft  parts.  All  that  wall 
1)6  required  in  the  Mrst  instance  will  be  to  tie  up  the 
lower  jaw  against  the  upper  one  with  a  soft  hand- 
kerchief, passed  under  the  chin  and  over  the  vertex  of 
the  scull.  The  patient  must  not  talk,  and  if  any 
nourishment  has  to  be  taken  it  should  be  poured 
slowly  into  the  mouth  at  one  of  the  angles.  If  any 
long  time  must  elapse  between  the  accident  and  the 
permanent  setting,  a  cardboard  or  gutta-percha  splint 
may  be  made  and  fixed  on  with  the  four-tailed 
!jcn/,larje  (Fig.  29). 

The  moulded  splint  should  be  fashioned  out  of  an 
oljlong  piece  of  gutta-percha  or  felt,  about  lOin.  by  5 
in.  for  an  adult  man  (the  size  will,  of  course,  vary), 
and  must  be  cut  down  the  middle  of  its  length,  except 
for  about  three  inches  in  the  centre,  so  that  it  is  of  the 
shape  of  t)ie  centre  of  the  four-tailed  bandage  which 
has  been  before  described.  To  mould  ajul  apply  it, 
the  four  ends  thus  made  must  I)r  folded  up  wliile  it  is 
warm,  exactly  as  the  bandage  is.  It  will  be  wise  to 
cut  out  a  paper  shape  tii'st  to  secure  an  exact  fit.    If  it 
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be  necessary,  as  for  the  dressing  of  a  wound  on  the 
chin,  a  trap  door  may  Ije  cut  m  the  splint. 


Fig.      .-  Moulded  SjMnl  for  Lower  Jew:. 

(2.)  Broken  coUar-bone.  Practically  this  ahvaj-s 
happens  by  an  indirect  shook,  as  by  falling  on  the 
shoulder,  or  on  the  out-stretched  hand.  The  patient 
instinctively  supports  the  elbow  and  forearm  of  the 
injured  side  with  the  other  arm,  and  so  puslies  up  the 
shoulder,  which  would  otherwise  droop.  If  the  patient 
can  be  conveniently  \>\\t  to  bed  on  a  hard  mattress, 
flat  on  the  back,  with  a  small  pillow  between  the 
shoulders,  and  a  very  small  one  (or  none  at  all)  under 
the  head,  the  fiagments  of  the  clavicle  will  come 
absolutely  into  apposition.  But  often  when  this 
accident  happens  the  sufferer  has  to  travel  for  some 
distance,  and  although  by  merely  slinging  the  arm  all 
risk  of  any  groat  additional  damage  will  be  avoided,  a 
better  plan  is  to  use  a  couple  of  towels  or  tri.nngular 
bandages  in  the  way  now  to  be  described.  \\  ith  these 
the  arm  can  easily  be  fixed  in  a  position  which  will 
give  complete  comfort,  and  indeed,  in  many  cases  will 
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liiiiig  the  fragments  into  sufficiently  good  position  to 
enable  union  to  take  place  without  any  noticeable 
deformity.  This  method  is  also  suitable  for  the  perma- 
nent setting. 

The  indications  to  be  fulfilled  in  cases  of  fractured 
clavicle  ai'c — that  the  shoukler  must  be  well  pushed 
up,  the  arm  must  be  fastened  to  the  side  with 
the  elbow  behind  a  vertical  line  dropped  from  the 
point  of  the  shoulder,  and  that  the  shoulder  joint 
should  be  forced  away  from  the  thoi'ax  by  a  pad  placed 
in  the  axilla,  to  counteract  the  tendency  of  tlie  broken 
ends  of  the  clavicle  to  overlap.  A  way  in  which  this 
may  readily  be  done  is  shown  in  Fig.  .56  (and  also  in 
Fig.  58).  A  soft,  but  firm  pad,  of  about  the  size 
of  one's  fist  is  made,  as  with  a  cricketing  cap  or  a 
uewspajjer,  and  is  placed  in  the  axilla  ;  the  forearm  is 
crossed  over  the  chest,  with  the  hand  pointing  to  the 
opposite  slioulder,  the  point  of  the  elbow  being  held 


Fiu.  bS.  —  Trealmeut  of  Frac- 
tured Clavicle  loilh  two  loirels, 
nr  Triaiii/vka-  Bmidaf/es. 


well  back.  A  towel  is 
then  folded  as  a  broad 
scarf,  the  elbow  is  set- 
tled into  the  middle  of 
it,  and  then,  by  tying 
the  ends  over  the  oppo- 
site shoulder,  the  hand 
and  forearm  being 
covered  by  the  scarf, 
the  arm  ou  the  injured 
side  can  be  pushed  well 
up.  The  other  towel  is 
then  brought  round  so 
as  to  fasten  the  arm, 
iDiearni,  and  hand, 
iiiudy  to  the  trunk, 
a  id  the  ends  are  knotted 
or  pinned  beneath  the 
opposite  armpit.  A 
reference  to  the  figure 
will  explain  better  than 
words  can  do,  these 
simple  ljut  efficient  ar- 
rangements. 
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(3.)  Fracf'ures  in /he  '/icii/hhonrhood  of  the  f^honhhr 
joint.  For  tliis,  iiiasmucli  as  the  dis|)lacenient  and 
mobility  of  tlie  fragments  are  botli  very  slight,  a  well- 
adjusted  sling  is  all  that  is  required  at  lirst,  or  during 
removal. 

(4.)  Fracture  of  the  shaft  of  the  humerus.  Here  the 
displacement  may  be  considerable,  and  the  ends  of  the 
broken  bone,  by  moving  ou  each  other,  may  cause 
much  pain  and  muscular  si^asm.  The  M  eight  of  the 
forearm  niust  be  utilised  to  prevent  oveilappiug  of  the 
fragments,  and  a  little  gentle  traction  maj'  be  made  at 
the  elbow.  Some  short  pieces  of  firewood,  cardboard, 
etc.,  should  then  be  tied  round  the  limb,  outside  the 
sleeve,  \\  ith  handkerchiefs,  or  something  of  the  kind, 
care  being  taken  that  those  on  the  inside  are  so  short 
that  the  circulation  is  not  impeded  at  the  elbow.  The 
hand  and  wrist  shoirld  tlien  be  slung  in  a  towel  folded 
scarfwise. 

(5.)  Fractures  ahout  the  elbow  joint.  The  forearm 
should  be  slung,  but  it  will  be  unwise  to  attempt  any 
reduction  of  the  fracture,  ^^■hich  is  usually  complicated 
with  dislocation,  till  arrangements  have  been  made  for 
its  regular  setting. 

(6.)  Fracture  of  the  hones  of  the  forearm.  The  limb 
should  be  supported  by  two  splints,  which  need  not  be 
very  rigid  (brown  paper  folded  several  times  will  do 
very  well),  placed  along  the  front  and  back  of  the  hand 
and  forearm,  and  reaching  from  the  elbow  to  beyond 
the  tips  of  the  fingers.  The  hand  should  be  placed 
midway  between  pronation  and  supination,  with  the 
thumb  upwards  ;  the  splint  on  the  liexor  side  must  not 
embarass  the  brachial  artery  when  the  arm  is  bent. 
The  splmts  may  be  tied  on  with  handkerchiefs,  and  the 
arm  supported  with  a  broad  sling. 

(7.)  Co/les'  fracture  at  the  ^rrist.  Impaction  is 
almost  always  present  in  these  cases,  so  there  is  no 
risk  of  undue  mobility.  A  simple  sling,  therefore,  is 
all  that  will  generally  be  necessary,  but  sometimes, 
when  there  is  painful  spasm  of  the  flexors  of  the 
fingers,  relief  is  afl'orded  by  a  soft  splir.t  along  the 


OF  FRACTURES,  SPLINTING,  ETC. 


93 


front  of  the  hand  and  forearm,  lightly  tied  on.  The 
fracture  should  always  be  set  as  soon  as  possible. 

(S. )  Fractured  ribs. — When  au  accident  has  hap- 
pened, which  in  the  nature  of  things  may  have  caused 
one  or  more  ribs  to  give  way,  and  the  injured  person 
complains  of  a  stabbing  pain  or  "catch  "  in  the  breath, 
on  inspiration,  with  other  signs  of  embarrassment  of 
the  breathing  movements,  it  will  not  be  necessary  in 
the  first  instance  to  distinguish  whether  there  has  been 
a  bruising  or  au  actual  fracture  of  the  thoracic  walls, 
lu  the  majority  of  cases  it  will  be  found  tiiat  im- 
mediate relief  is  afforded  by  placing  the  hands  on 
either  side  of  the  chest,  and  compressins,  the  thoracic 
walls  gently,  but  firmly.  Very  often  the  patient  will 
have  found  this  out,  and  may  even  have  tied  his  scarf 
tightly  round  his  body.  Until  a  more  complete  support 
can  be  given  to  the  thorax  by  strapping  and  bandaging, 
something  in  the  way  of  a  scarf  or  towul  must  be  tied 
round  the  chest  with  the  tightness  M'hich  will  give  the 
greatest  amount  of  relief. 

A  patient  with  broken  ribs  may  thus  be  able  to  get 
home  without  much  sutt'ering,  but  he  should  be 
cautioned  against  any  movement  which  would  require 
any  but  the  shallowest  respiration,  for  though  he  may 
be  comfortable  enough  so  long  as  the  diaphragm  alone 
is  concerned  in  the  performance  of  breathing,  his  pain 
would  be  much  aggravated  by  any  effort  which  would 
bring  the  chest  walls  into  play. 

(9.)  Fractured  Spine.  Whenever,  or  under  whatever 
circumstances  the  back  appears  to  be  broken,  no 
question  of  splinting  can  arise,  but  the  harm,  or  rather 
the  disaster,  which  may  be  wrought  by  rough 
or  careless  handling,  cannot  be  too  thoroughly 
realised. 

The  symptoms  of  fractured  spine  being  present,  the 
injured  person  should  be  placed  in  the  supine,  or  prone 
position,  the  latter  being  generally  preferable,  on  the 
ground,  with  the  trunk  as  straight  as  it  can  be  gently 
put.  In  the  absence  of  a  stretcher,  a  gate,  luirdle, 
shutter,  or  some  other  rigid  platform  should  bo  pro- 
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cured,  aiul  placed  close  to  the  patient,  ^^■ho  must 
be  placed  on  it  with  the  least  possible  alteration  of 
23osition. 

(10  )  Fractuviil  PdvU.  This  may  occur  from  a  fall, 
but  in  most  cases  the  cause  will  be  the  jwssaue  of  some 
crushing  weight,  as  the  wheels  of  a  wagon.  Little  re- 
quires to  be  done  in  the  first  instance  ;  but  relief  may 
be  given  by  tying  a  broad  scarf  or  belt  round  the 
pelvis,  and  the  patient  must  be  qiiickly  placed  on 
a  stretcher  or  its  substitute.  It  sometimes  happens 
that  even  after  a  most  severe  injury  to  the  pelvis,  tlie 
patient  is  able  to  walk  after  a  fashion,  but  this  must 
never  be  allowed  when  there  is  evidence  that  a  weight 
sufficient  to  fracture  the  pelvic  girdle  has  passed  over 
the  body. 

(11.)  Fracture  of  the.  nech  of  Out  Thhjh-hont  : — 1. 
Fracture  in  old  people.  This  will  only  require  that  the 
patient  be  moved  with  gentleness  ;  uo  other  pre- 
cautions are  necessary.  2.  Fracture,  with  violence, 
and  injury  to  the  softer  parts  around.  This  will 
usually  be  e.xtra-capsular,  and  generally  occurs  in 
adults.  In  any  case  precautions  must  be  taken  to 
prevent  further  damage  in  removal  ;  these,  however, 
will  be  practically  the  same  as  are  re(juired  in  the 
following  case. 

(12.)  Fracture  of  the  shaft  of  tin  Femur.  In 
con.se(|aeuce  of  the  length  and  strength  of  this  bone,  its 
fracture  may  be  attended  with  great  dis^irganisation  of 
the  surrounding  parts,  and  the  injury  is  very  easily 
made  more  serious  still  by  rough  or  unskilfnl  handling. 
In  these  cases  the  principal  <lifficultv  is  that  of 
transport,  and  the  reader  has  only  to  imagine  what 
miglit  be  the  consequences  of  ill-advised  eli'orts  to 
move  a  heavy  man  with  his  thigh  lirokon  in  tlic  middle 
and  unsupported,  to  see  at  once  that  no  atteuqit  should 
be  made  to  move  an  adult  thus  injured  till  the  linil) 
has  been  rendci-eil  fairly  stiff  liy  iuqn  ovised  splinting. 
The  end  desired  is  practically  to  m:ike  the  p.atient's 
body  rigid  from  the  armpit  to  the  ankle,  so  as  to  )ire- 
vent  all  ri.sk  of  a  bending  or  buckling  up  of  the  broken 
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emls  of  the  bone,  whicli  would  otherwise  readily  occur. 
The  patient  should  be  kept  lying  absolutely  flat  on  the 
back,  and  search  should  bo  made  for  something  long 
and  strong  enough  to  serve  as  a  "girder  "  to  run  the 
wlic'e  length  of  the  body  (a  rifle  or  a  broomstick  will 
do  Lidmirably).  This  must  then  be  laid  along  the 
injured  side,  the  top  going  beneath  the  axilla,  and  the 
limb  should  be  very  gently  straightened,  since  by  thi.s 
time  it  will  probaltly  have  become  much  abdiicted,  and 
rotated  outwards.  Then  with  numerous  handkerchiefs, 
towels,  etc. ,  this  long  splint  must  be  fastened  on, 
passing  the  bandages  round  tlie  thorax  and  pelvis. 
Along  the  inner  side  of  tlie  leg,  a  short  splint,  say  an 
mnbrella,  should  then  be  placed,  and  a  back  splint  of 
thin  board,  or  stifl' paper  folded,  may  be  placed  along 
the  back  of  the  thigh.  These  supports  must  then  be 
fastened  round  the  tliigh,  leg,  and  foot,  as  can  best  be 
managed.  Finally,  the  injured  limb  must  be  tied 
to  the  sound  one  in  two  or  three  places. 

If  these  i)roceedings  have  been  thoroughly  carried 
out,  it  should  be  possible,  altliough  it  would  be 
unwise,  to  carry  the  patient  simply  by  the  head  and 
heels,  without  auy  bending. 

(13.)  Fracture  near  the  knee  joint.  Here  the  risk  of 
injury  is  very  much  less,  and  one  of  two  plans  may  be 
adopted.  If  the  limb  be  lying  fairly  straight,  an 
inside  and  an  outside  splint,  as  two  walking  sticks, 
should  be  tied  on  with  several  handkerchiefs,  avoiding 
the  actual  seat  of  fracture  ;  or  what  will  be  found  more 
comfortable,  especially  if  the  limb  be  bent,  will  be  to 
place  beneath  the  joint  a  thick  pillow  or  other  support, 
keeping  it  in  the  flexed  position  M  ith  a  few  bandages 
tied  round  all. 

(14.)  /n  a  fractured  Patella,  the  great  indication  is 
to  avoid  increased  separation  of  the  fragments  and 
furtlicr  damage  to  the  knee  joint  beneath,  This  will 
best  be  done  by  a  strong  back  splint  of  umbrellas, 
boanling,  etc.,  running  the  whole  lengtli  of  the  thigh 
and  leg,  and  tied  on  firndy  witli  handkerchiefs. 

(1.5.)    FrnctnrM  of  one  or  holh  hon'-.t  of  the.  Ini 
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generally  ocoiir  from  direct  violence,  and  because  the 
tsliiu  is  so  thin  over  the  sliin  bone  they  are  very  apt  to 
become  secondarily  compound,  and  may  be  so  from 
the  beginning.  These  fractures  are  thus  often  ex- 
tremely severe  injuries,  and  require  much  care  and 
gentleness  in  handling.  If  the  limb  be  very  much 
crushed,  with  comminution  of  tlie  bones,  whether  the 
fracture  be  compound  or  not,  probalily  the  best  plan 
will  be  to  talic  a  soft  pillow  and  arrange  the  stuffing  so 
as  to  form  a  trougli,  lay  the  limb  in  it,  and  tie  it 
up  wifcli  soft  bandages.  In  slighter  cases,  splints  long 
enough  to  reach  below  the  feet  must  be  jjut  on  both  the 
outer  and  inner  sides,  or  on  the  outer  one  only.  (See 
Fig.  56.)  If  the  boot  can  be  easily  taken  off,  as  by 
cutting  up  the  side  springs  or  laces,  this  should  be 
done,  but  it  should  be  left  alone  if  it  seems  that 
removal  could  cause  the  slightest  damage. 

(16.)  Ill  Pott's  fracture  with  dislocation  at  the.  ankle 
joint,  it  will  be  unwise  to  use  any  force  to  rectify  the 
deformity,  which  will  often  be  considerable.  The  boot 
should  be  cut  off,  and  a  splint,  extending  from  the 
knee  to  below  the  foot,  should  be  put  on  the  inner  or 
tlie  outer  side,  as  seems  best,  with  lumdkerchiefs.  The 
foot  should  be  placed  in  as  nearly  a  natural  position  as 
it  will  readily  come  to. 

Finally,  in  those  cases  of  compound  dixlocaiion  of  the 
ankle,  or  of  a  i/eneral  cruah  of  the  parts  about  the  foot, 
caused  by  great  violence,  little  can  be  done,  except  to 
tie  the  parts  up  in  a  pillow,  or  to  use  such  other 
materials  for  soft  support  as  the  circumstances  of  the 
case  will  admit  of. 

Mdhotl  of  trauftjiorf  of  cases  of  fracture,  and  pre- 
cautious to  he  taken  therein  : — 

In  military  surgery  it  naturally  happens  that  great 
stress  is  laid  upon  the  best  ways  of  moving  people, 
lieli)less  from  injury,  whether  through  fracture  or 
otherwise.  A  regular  stretcher  drill  is  laid  down,  and 
other  plans  for  lifting  and  carrying  are  carefully  con- 
siilorcd. 

But  in  civil  practice,  and  in  connection  with  the 
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proper  work  of  house  surgeons  and  dressers,  elaborate 
descriptions  of  the  dift'erent  kinds  of  stretchers  and  of 
kindred  details  would  be  out  of  place  ;  still,  it  is 
desirable  that  all  civilian  dressers,  surgeons,  nurses,  or 
porters,  wlm  have  to  do  with  helpless  people,  should 
have  some  aciiuaiutaiioe  with  the  liest  ways  of  lifting 
and  moving  them,  and  one  or  two  of  these  ways  will 
here  be  mentioned,  supposing  always  that  the  injured 
person  is  unable  to  walk  at  all.  (The  case  of  children 
need  not  here  occupy  our  time.) 

if  two  people  only,  A  and  B,  are  available  for  the 
transport,  and  the  i)erson  is  aljle  to  sit  up  a  little,  the 
best  way  to  manage  will  be  for  them  to  make  a 
"sedan  chair"  by  crossing  their  arms.  Of  this 
"chair"  there  are  three  patterns,  but  one  only  is 
figured  here,  because  it  is  the  best  for  general  use. 

Ill  the  fii'st  of  the  two  other  plans,  the  fingers  of  the 
right  hand  of  A,  and  the  left  hand  of  B  are  interlocked 
to  form  a  seat,  while  A's  left  haml  is  placed  on  B's 
.■shoulder,  and  cka  versa,  to  make  a  back  support. 

In  the  second  plan  both  A's  and  one  of  B's  hands  ai  c 
joined  to  form  a  triangular  seat,  and  B's  other  hand 
rests  on  A's  shoulder,  forming  a  chair  back. 

But  thetliird  ^x  ay  figured  here  (Fig.  59)  is  the  best, 
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where  both  pair  of  hands  are  used,  locked  together  to 
form  a  seat,  and  where  tlic  patient  supports  himself  by 
liis  hands  placed  u])(in  the  bearers'  shoulders. 

If  the  patient  be  (|uite  helpless  or  senseless,  w  hether 
he  has  to  be  carried  any  distance,  or  has  only  to 
be  lifted  on  to  a  stretcher  or  bed,  the  assistance  of 
three  people  is  desirable,  two,  A  and  B  to  do  the 
lifting,  and  the  third,  I',  to  look  after  the  injured 
limb  and  the  patient  generally. 

A  and  B  take  up  a  position  on  the  op]in.-;ite  .sides  of 
the  patient,  near  lii.:;  haunch  bones,  facing  each  other  : 
they  then  stoo))  down,  and  each  gradually  gets  one 
hand  under  his  back,  near  the  shoulder  filades,  till 
they  meet  and  are  clasped  ;  the  other  hands  are  then 
p>assed  and  locked  under  the  lireach. 

Having  secured  it  firm  grasp  they  rise  together  from 
the  stooping  posture  with  the  patient,  and  are  ready 
to  move.  It  is  not  advisable  for  either  to  kneel, 
unless  they  cannot  stoop  low  enough,  Init  if  one 
does  both  must. 

A  patient  lifted  in  this  way  can  readily  l)e  placed  on 
a  bed,  or  be  lowered  on  to  a  stretcher  for  more 
convenient  carriage.  In  lifting  a  stretcher  the  taller 
of  the  bearers  should  go  to  the  head,  aud  should  gi\  e 
tlie  directions  as  to  the  time  of  lifting,  etc.  The  head 
shoidd  always  be  lifted  a  little  before,  and  loM'ercd  a 
little  after  the  feet.  In  carrying  tmyone  on  a  stretcher, 
the  bearers  should  not  keep  step,  but  tlie  left  foot  of 
the  one  must  be  put  forward  with  the  right  of  the 
other,  to  avoid  swaying. 

With  regard  to  conveyance  in  cabs,  a  four-wheeler 
is  much  Ijctter  tlum  a  liausoni.  If  tlie  injury  be  very 
severe  the  patient  should  be  lying  down  if  possible, 
either  from  seat  to  seat,  or  if  that  space  is  insuHieient. 
a  stretcher  may  be  laid  across  the  lloor  of  tlie  cah,  both 
doors  being  opened. 

When  a  patient  has  been  liiouglit  U>  the  liedside,  it 
■will  gcnerallj'  be  found  convenient  to  remove  the  boots 
aud  (inter  clothing  as  he  lies  on  tlie  stretcher,  and  then 
to  lift  him  on  to  tlie  bed  as  described  al)ove,  when 
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the  removal  of  the  clothes  nuiy  completed  at 
leisure. 

ir. — OK  FRAL'TURE  BEDS. 

There  are  certain  points  to  Ijc  looked  to  with  regard 
to  the  bed  on  which  a  patient  with  a  fractured  limb 
will  have  to  lie,  and  inasmucli  as  it  is  probable  that 
once  there,  any  further  movement  will  be  hurtful,  they 
should  be  considered  and  met  before  the  patient  is  placed 
on.lt. 

The  essential  qualities  which  the  bed  should  jjossess 
are,  that  there  should  nowhere  be  any  "  sagging,"  or 
possibility  of  giving  way,  that  the  surface  should  be 
evenly  smooth  and  comfortably  elastic,  and  that  the 
foot  of  the  mattress  shmild  be  somewhat  higher  than 
the  head. 

In  practice  it  will  be  found  that  very  few  bedsteads 
fulfil  these  requirements;  even  the  best  (the  wire-woven 
beds,  or  tliose  witli  interlaced  iron  bauds),  will  allow 
of  a  certain  giving  way  where  the  greatest  weight  of 
the  body  comes,  wliile  this  occurs  to  a  much  greater 
extent  in  sacking,  or  sofa  spring  beds.  The  evils  of 
this  yielding  and  formation  of  a  hollow  under  the 
patient  are  not  so  apparent  at  first  as  they  afterwards 
ijecome  ;  the  patient  gradually  slips  down,  the  head 
and  shoulders  are  pushed  forward,  and  tlie  iieels  come 
up,  until,  instead  of  lying  in  a  straight  line,  the  body 
forms  two  sides  of  a  triangle,  the  apex  of  which  is  at 
the  ischial  tuberosities,  to  the  grievous  alteration  of 
the  parts  about  the  seat  of  fracture,  and  to  the  great 
risk  of  tiie  formation  of  bed  sores. 

Fortunately  the  remedy  is  easy,  and  involves  no 
a[)paratus,  all  that  is  required  being  a  liglit"  wooden 
frame  or  a  few  liglit  boards  placed  on  the  liedstcad, 
underneath  the  mattress.  If  the  mattresses  are  of  the 
kind  to  be  described  directly,  no  discomfort  will  be  felt 
after  a  very  little  time  from  tlic  rigidity  of  tliese 
boards,  even  by  those  who  are  accustomed  to  lie  softly, 
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while  they  are  quite  as  efficient  as  anj'  special  bed- 
steads that  have  ever  been  devised. 

A  hig  bed  is  a  big  misfortune  in  all  cases  of  sickness, 
but  especially  in  fractures.  The  best  size  is  that  of  the 
ordinary  singie  bed,  as  found  in  hospitals  and  else- 
where, namely,  6  ft.  6  in.  by  3  ft.  or  3  ft.  (5  in. 

It  is  a  matter  of  great  importance  that  the  inulire><.-ie< 
in  fracture  cases  should  possess  the  qualities  of  smooth- 
ness and  elasticity  in  jjerfection,  and  for  this  reason 
any  form  of  "  bed,"  either  of  feathers  or  any  otlier 
material,  is  (juite  inadmissible.  Flock  mattresses  are 
objectionable,  as,  even  if  they  are  well  made,  they  tend 
in  time  to  form  knots  or  lumps.  The  best  combination 
of  all  is  a  straw  palliasse,  and  over  that,  one  or  two 
horse-hair  mattresses,  S.Jin.  to  4in.  thick.  Over  the 
mattress  one  blanket  is  generally  found  useful.  The 
sheets,  etc.,  require  no  particular  directions,  save  that 
if  a  draw-sheet  and  macintosh  are  required,  thej'  should 
Ije  arranged  before  the  patient  is  jjut  to  bed. 

In  cases  of  fracture  of  the  lower  extremities,  or  of 
the  spine,  all  pillows,  bolsters,  etc.,  are  harmful, 
except  the  merest  cushion  beneath  the  head,  at  any 
late  in  the  early  stages  of  union  ;  and  if  the  patient 
ca]i  be  induced  to  lie  thus  Hat,  the  position  will  not 
pn^duee  discomfort  after  the  (irst  day  or  two.  Any 
jiillows  should  be  small  and  firm,  and  covered  with 
separate  slips. 

The  bed  being  ready,  the  patient,  if  completely 
disabled,  should  be  very  gently  lifted  on  to  it  ;  the 
clothing  should  be  removed,  cutting  off  tlie  boots  and 
ripping  up  the  seams  of  the  clothes,  if  this  has  not 
been  done  before,  the  souiul  ann  or  leg  being  the  one 
which  should  iirst  be  slipped  out  of  the  sleeve  oi- 
trouser.  As  a  rule,  everything  in  the  shape  of  tem- 
porary splints  may  now  l)e  taken  oil  and  tiie  limb 
should  be  placed  in  tiie  most  natural  position  in  which 
it  w  ill  easily  lie,  on  a  pillow  fashioned  into  a  kind  of 
trough.  .Sandbags  are  \cry  often  useful  in  restraining 
spasmodic  movements  or  in  steadying  the  limb.  All 
pi'cssure  of  the  l)edelotlies  must  bo  taken  ofl"  by  a 
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regulai-  cradle,  or  one  improvised  out  of  some  such 
thing  as  a  bandbox  split  open.  Lint  dipped  in  some 
evaporating  lotion  may  then  be  applied  to  the  surface 
of  the  fractured  limb.  If  the  case  be  a  severe  one, 
csjjecially  if  there  be  much  sjiasm,  a  hypodermic  injec- 
tion of  morphia  will  now  be  found  extremely  useful. 


Chapter  VIII. 


OF  THE  IMMEDIATE  ARREST  OF  H.EMO K  HHA GE. 

There  are  few  aceidents  which  test  tlie  (jualities  of 
courag-e,  readiness,  and  energy,  more  tlian  the  occur- 
rence of  a  violent  ha'morrliage  ;  and  in  such  a  case  the 
prompt  adoption  of  common-sense  measures  will  be 
found  to  be  of  far  greater  service  than  any  routine  of 
book -learnt  rules. 

In  the  first  place  it  must  always  be  borne  in  mind 
that  Ijlood,  lilie  water,  will  not  run  up  hill  except  upon 
compulsion.  The  effects  of  Position  and  of  an  un- 
hindered return  of  blood  to  the  heart,  are  thus  very 
important.  Yet  how  often  may  wc  see  a  man  with 
severe  epistaxis  stooping  over  a  basin,  his  neck  the 
while  encircled  by  a  tight  collar ;  or  a  bleeding 
varicose  ulcer,  with  a  garter  grasping  the  sapheua 
vein  ! 

Sheer  neglect  of  the  most  elementary  of  nature's 
laws  is  tlie  cause  of  mistakes  such  as  these. 

Again  we  must  not  forget  that,  as  has  been  well  said, 
"  There  is  no  bleeding  from  the  exterior  of  the  body 
which  caunot  be  temporarily  arrested  by  firm  pressure 
with  the  fingei's.''  It  matters  not  for  the  moment 
whether  the  bleeding  be  arterial,  or  venous,  or  capillary: 
the  thing  required  is  to  stop  it,  and  pressure  will 
always  do  tliis.  Too  much  stress  should  not  be  laid 
upon  the  kind  of  vessels  involved  in  the  bleeding.  A 
distended  vein  may  bleed  as  furiously  as  an  artery  ;  so 
may  a  mass  of  capillaries  in  inflamed  tissues.  But  in 
all,  the  lirst  means  of  arrest  must  be  pressure. 

JPrus'iurc,  position,  and  the  removal  of  aU  hindranc  t: 
to  tlie  free  return  of  blood  to  the  right  heart,  are  the 
cardinal  points  in  the  initial  arrost  of  all  forms  of 
luemorrhage. 

It  may  not  be  out  of  place  here  briefly  to  remind 
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the  reader  of  the  series  of  processes  included  under  the 
name  of  natural  arrest  of  lia»morrhage. 

Tlie  process  in  the  case  of  capillary  lia  mni-rJiaf/r  is 
usually  simple  and  quick  enough.  The  capillary  vessels 
proper  contract,  and  the  blood  coagulates  over  the  sur- 
face of  the  wound,  wliile  underneath  the  surface  of  this 
coat  of  clot  there  is  poured  out  a  layer  of  highly  coagu- 
lable  lymph,  ■which  seals  up  the  ends  of  the  vessels, 
and  is  the  first  step  towards  the  repair  of  the  injury. 

Ill  the  veins  the  chief  agent  in  natural  arrest  is  the 
contraction  of  the  venous  walls,  comljined  witli 
coagulation  of  the  blood.  This  contraction  occurs  at 
tlie  cut  eu<ls  only,  and  does  so  more  rapidly  in  the  case 
of  arteries,  so  tliat  one  may  often  see  the  veins  on  the 
face  of  an  aminitation  stump  distended  with  blood  but 
with  their  emls  completely  closed,  so  that  they  take 
the  shape  of  nippledike  projections. 

Veins  do  not  appear  to  retract  so  perfectly  withiu 
thei)'  sheaths  as  arteries  do  ;  while  with  regard  to  tlie 
later  stages  of  tlie  process  of  natural  arrest,  such  as 
the  formation  of  external  ami  internal  coagula,  etc.,  all 
that  need  be  said  here  is  tliat  in  its  general  outlines 
tlie  process  is  similar  to  what  happens  in  the  case  of 
arteries,  but  that  it  is  somewhat  less  perfect. 

In  the  natural  arrest  of  arterial  Iuvmorrha;/r,  it  is 
convenient  to  recognise  two  .stages,  which  may  be 
termed  those  of  primary  and  permanent  arrest. 

The  process  of  primary  arrest  in  the  case  of  small 
arteries  consists  (a)  in  the  coagulation  of  the  blood 
effused  around  the  vessel,  over  its  mouth,  and  between 
its  sheath  and  its  proper  wall,  {li)  in  the  gradual  con- 
traction of  the  mouth  of  the  vessel,  and  the  formation 
of  acoagulum  in  the  lumen  of  the  tube,  (r)  in  tlie  re- 
traction of  tlie  vessel  within  its  sheath. 

If  the  vessel  divided  lie  a  large  one,  or  if  from  any 
cause  the  bleeding  has  been  copious,  there  is  added 
another  factor  in  tlie  ai'rest,  namely,  xijncopi',  which 
within  certain  limits,  is  often  a  most  fortunate  occur- 
rence for  tile  ])atient,  for  tlic  hiwered  action  of  the 
heart  coasiug  tn  pump  the  Mood  inhi  the,  vessels,  gives 
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time  for  clots  to  form,  and  for  contraction  and  retrac- 
tion to  go  on . 

Tlie  ])rocoss  of  permanent  arrest  is  a  r,'radnal  one, 
and  often  talves  weeks  to  complete.  It  consists  (a)  in  a 
continued  retraction  of  the  vessel  within  its  sheath, 
(b)  of  a  general  shrinking  up  of  the  vessel  itself  and 
the  parts  in  the  iieiglihonrliood,  (c)  of  a  disappearance 
of  the  clots  and  cliused  lymph,  partly  by  absorption, 
partly  l)y  hbrous  changes,  and  ((/)  of  an  organisation 
of  the  internal  coagiiluni.  Finally  all  that  is  left  of 
the  divided  vessel  up  to  the  nearest  offshoot,  is  a 
fibrous  cord  which  itself  may  in  the  course  of  3'ears, 
disappear. 

Although  in  the  face  of  an  urgent  necessity  it  is 
useless  to  carefully  ascertain  the  precise  character  of 
the  bleeding,  still  for  the  purposes  of  convenient  de- 
scription, it  will  be  well  to  .shortly  consider  the  arrest 
of  the  three  varieties — arterial,  venous,  and  capillary 
— separately,  bearing  in  mind  that  they  are  usually 
associated  in  any  injury. 

Cripi/lary  bleediiii/. — Probably  this  term  is  principally 
applied  to  bleeding  from  arterioles  and  venules,  for  it 
may  well  be  doubted  if  the  caj)illaries  bleed  much 
themselves  when  divided.  However  this  maj'  be,  sec- 
tion or  abrasion  of  any  tissue,  with  a  few  exceptions, 
such  as  cartilage,  tendon,  etc.,  is  always  followed  bj' 
an  oozing  of  blood,  which  usually  stops  in  a  few 
moments  "by  itself."  In  any  case,  the  slightest 
possible  pressure,  or  simple  exposure  to  the  air,  com- 
bined with  attention  to  position,  will  be  found  amply 
suHicient  to  check  ordinary  capillary  oozing. 

VenoHii  hkediiiij. — In  some  books,  espcciallj'  in  those 
which  are  written  to  gratify  the  taste  of  the  outside 
public  for  amateur  or  domestic  surgery,  we  may  still 
read  that  venous  bleeding  occurs  only  from  the  distal 
end  of  the  cut  vessel,  and  therefore  the  proper  thing 
to  do  in  the  case  of  a  cut  vein,  is  to  put  a  pad  some- 
where below  the  M'Ound,  but  for  ordinary  venous 
bleeding,  the  first  thing  necessary  is  to  see  that  tliere 
is  nothing  Inndering  the  return  of  blood  to  the  heart  : 
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the  second,  to  remember  that  ahnost  all  venous  bleed  • 
ing  will  cease  on  raising  the  limb  ;  and  tlie  tliird,  to 
remember  that  pressiire  w  ill  always  ellVetnally  stop 
the  flow  of  blood,  if  it  be  applied  to  the  wound  itself. 

Arterial  hleediiKj. — Attention  to  position  and  pressure 
will  here  be  even  more  necessary  tlian  in  the  other 
forms,  but  pressui-e  to  be  of  use  must  be  efl'ectual. 
Only  harm  can  come  of  tying  up  a  wound  in  a  half- 
hearted way,  laying  on  covering  after  covering,  rather 
with  the  idea  of  hiding  the  danger,  than  mastering  it. 
On  the  other  hand,  a  furious  rush  of  lilood,  such  as 
may  come  from  a  wounded  carotid,  or  a  ruptured 
aneurism,  may  be  for  a  time  controlled  by  a  firm  and 
judicious  plugging  of  the  wound,  followed  by  pressure 
over  it. 

The  general  points  to  be  fulfilled  in  plugging  and 
applying  pressure  to  a  bleeding  wound  are  simple 
enough.  Whatever  be  the  material  employed,  the 
whole  wound  must  he  filled  with  it,  so  that  every  part 
of  the  bleeding  surfaces  is  j^i'essed  upon  firndy  enough 
to  compress  the  cut  ends  of  all  the  vessels  exposed. 

The  best  materials  for  plugging  are  (1)  sponge  in 
small  pieces,  C|uite  dry,  and  compressed  until  they  are 
hard:  (2)  strips  of  lint  not  more  than  three-quarters 
of  an  inch  wide  ;  (3)  cotton  wool.  Of  these,  the  fir.st 
— sponge,  is  by  far  the  most  efl'cctive,  although  it  is 
not  so  easy  to  apply.  The  best  M  ay  is  to  take  quite 
small  pieces,  and  after  drying  them  as  far  as  possible, 
to  pack  them  into  the  wound  with  a  short  director, 
until  they  are  firmly  compressed  by  its  sides  ;  in  deep 
wounds  it  is  sometimes  advisable  to  tie  a  length  of 
twine  to  the  sponge,  so  as  to  be  able  to  recover  it. 

In  a  similar  fashion  must  the  narrow  strips  of  lint  Ijc 
packed  into  the  wound,  very  gradually  but  firmly,  care 
being  taken  that  tlie  deeper  parts  of  tlie  wound  are 
plugged  as  well  as  the  more  suijerficial  ones. 

If  cotton  wool  be  used,  and  of  the  three  it  is  the 
least  satisfactory,  it  will  generally  be  found  best  to 
soak  it  first  in  watoi-,  so  as  to  expi'css  the  air  from  its 
interstices,  l)ut  in  any  ease,  as  with  tlu;  two  iirecoding 
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materials,  the  packing  must  be  done  bit  liy  iKt,  and  very 
lirmly. 

The  wound  when  plugged,  usually  requires  a  firm 
compress  over  all.  This  may  be  conveniently  made  of 
several  layers  of  lint,  cut  to  the  required  shape,  and 
secured  by  a  roller  baudage  ;  or  by  a  triangular  or 
scarf  bandage  arranged  so  that  the  knot  comes  o\"er 
the  pad. 

It  is  often  necessary  to  make  a  compress  whicli  shall 
be  much  thicker  in  the  middle  than  at  the  edges.  This 
is  effected  by  what  is  known  as  the  "graduated  com- 
press," a  series  of  pads  of  similar  form,  but  diminishing 
in  size,  placed  one  on  top  of  the  other  uutd  a  more  or 
less  llat-topped  pyramid  of  lint  is  made. 

The  principal  use  for  this  sort  of  compress  is  for 
wounds  iu  such  situations  as  the  palm  of  the  hand,  the 
axilla,  etc.,  where  it  is  often  very  difficult  to  secure 
efficient  direct  pressure. 

It  must  not  be  supposed  that  all,  or  even  most 
wounds  require  to  be  plugged.  A  pad  and  bandage 
firmly  ajjplied  will  be  sufficieut  to  check  most  luemor- 
rhagcs,  and  it  must  be  lemembered  that  pluggdng 
destroys  all  chance  of  healing  without  suppuration. 

How  long  should  plugs  or  pads  be  allowed  to  remain 
undisturlied  ?  Tlie  time  will,  of  course,  vary,  and  in 
cases  where  the  bleeding  has  been  difficult  of  arrest,  or 
has  recurred  more  than  once,  no  sui-geon  will  be  sorry 
to  leav'c  things  alone  as  long  as  he  can.  On  the  other 
hand,  lie  will  constantly  have  in  his  mind's  eye  a 
picture  of  a  wound  getting  more  and  more  foul  every 
hour,  with  no  outlet  for  the  discharges  which  are  now 
fornung,  and  with  its  edges  possibly  beginning  to  slough 
iu  consequence  of  the  pressure  put  upon  them. 

For  these  reasons,  twenty-four  hours  are  generally  as 
long  as  it  is  desirable  to  maintain  pressure,  and  it  will 
rarely  happen  that  the  removal  of  plugs  at  that  interval 
will  be  followed  by  bleeding.  Even  if  this  does  hajipen, 
re-plugging  with  fresh  nuiterial  will  have  diminished 
tlie  risks  of  blood  poisoning. 

All  materials  used  for  tlie  ]iur|ioses  of  plugs  or  pads 
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must  be  absolutely  clean,  and  should  in  all  cases  wliei'e 
time  will  allow  of  it,  be  impregnated  with  some  anti- 
septic ;  thus  sponges  should  be  wrung  out  of  a  strong- 
carbolic  acid  solution  (1  in  20  to  1  in  40),  and  strips,  or 
pads,  of  lint  may  be  saturated  with  1  in  20  carbolized 
oil.  In  spite  of  all,  however,  it  will  be  found  almost 
impossible  to  keep  a  plugged  wound  free  from  smell  for 
any  length  of  time. 

Enough  has  already  been  said  as  to  the  impoitanceof 
raising  the  parts  from  which  hemorrhage  is  taking 
place,  and  of  the  necessity  of  securing  the  free  return 
of  blood  to  the  heart  by  the  veins.  These  points  are 
frequently  neglected  in  the  case  of  wounds  of  the  ex- 
tremities, and  in  bleeding  of  all  kinds  the  effect  which 
position  exercises  on  the  heart's  action  shoukll)e  borne 
in  mind,  and  acted  upon. 

The  good  effect  of  absolute  quiet  and  the  recumbent 
posture  is  most  strikingly  seen  in  internal  lucmorrhages, 
but  it  is  of  importance  in  all,  and  should  in  all  serious 
cases  be  attended  to. 

In  flexion,  too,  of  certain  of  the  joints,  we  have  a 
most  valuable  means  of  stopping  arterial  bleeding. 

The  positions  of  the  brachial  artery  at  the  elbow,  of 
the  popliteal  behind  the  knee,  and  of  the  femoral  at 
Poupart's  ligament,  are  such,  that  forcililc  flexion  of 
elbow,  knee,  or  hip  joints,  combined  with  placing  a 
firm  pad  in  the  hollow  of  the  joint,  will,  in  many  cases, 
completely  stop  the  blood  supply  to  the  limb.  The 
flexion  must  be  forcible,  and  may  be  maintained  l)y 
lixing  the  iiml.'  with  a  bandage. 


OK     SliMK.     SPECTAL     MEAN.S     l-OR    THE    ARREST  OK 
I£.LMORRIIA(iE. 

(1.)  Ry  Digital  compression. 

T''he  procedure  which  of  all  others  is  the  simplest,  in 
most  cases  the  most  ellicicnt,  and  tin;  readiest  in  cases 
of  severe  arterial  l)lc(!diug,  is  tiie  compression  of  the 
trunk  vessel  with  the  linger  above  the  seat  of  the  injury, 
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against  some  neighlioiiriiig  bone.  It  is  of  course  only 
applicable  in  cases  of  h;emoirhage  in  certain  places, 
such  as  in  the  limbs,  the  neck,  and  some  parts  of  the 
head  and  face.  Moreover,  unless  relays  of  capable 
assistants  can  Ijc  procured,  it  camrot,  in  consequence 
of  the  fatigue  it  produces,  be  continued  for  more  than 
ten  minutes  or  a  quarter  of  an  hour.  Long  before  that 
time  however  help  may  have  arrived,  or  some  impro- 
vised tourni(juet  (vii/r.  infra)  may  be  applied. 

The  great  value  of  digital  comiiression  lies  in  the 
fact  that  it  can  be  applied  at  once,  when  those 
moments  on  which  a  life  may  hang  will  have  been  seized 
and  savcil. 


Fk;.  (50.  —  Punitioii  of  Hdmh  Comprcmmj  an  Aricnj. 
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With  regard  to  the  digital  compression  itself,  prac- 
tice alone  will  enable  the  student  with  absolute  confi- 
dence to  place  his  finger  on  the  spotV)eneath  which  the 
artery  is  beating,  but  as  to  the  manner  in  which  it 
should  be  done,  there  are  one  or  two  points  to  recollect. 

We  should  endeavour  as  far  as  possible  to  compress 
the  vessel  only.  Great  pain  is  caused  liy  bruising 
large  nerve  trunks  against  the  Ijone.  And  again,  if  in 
compressing  the  artery  we  at  tlie  same  time  compress 
tlie  large  venous  trunks,  or  witii  the  hands  partially 
strangle  the  limb,  the  venous  congestion,  and  therefore 
the  general  bleeding,  is  increased. 

In  compressing  we  should  get  the  ai'tery  fairly  against 
the  bone,  and  press  directly  upon  it.  In  this  way  a 
very  moderate  amount  of  pressure  will  suffice,  and  the 
pressure  shoukl  be  always  as  little  as  possible. 

The  position  of  the  hand  and  finger  to  be  employed 
will  vary,  but  as  a  rule  the  thumb  had  better  be  used 
to  make  the  pressure  (Fig.  GO),  and  reinforcetl  if  neces- 
sary by  that  of  the  other  hand.  The  limb  must  always 
1)6  raised. 

Tltc  position  and  compression  of pdiiicidar  (ir/criis. 

The  following  directions  for  the  digital  compression 
of  particular  arteries  will  serve  also  for  their  compres- 
sion by  the  various  forms  of  tourni(}uets,  improvised, 
or  of  the  regulation  patterns.  The  accompanying 
diagram  gives  the  position  of  the  vessels  in  the  situa- 
tions where  they  may  be  compressed  against  adjacent 
bones.    {See  l''ig.  61. ) 

The  arteries  of  /he  head  mid  neck. 

In  cases  of  injury  to  the  scalp,  the  underlying  skull 
affords  an  admirable  resisting  surface  for  compression, 
but  the  compression  of  a  main  trunk  (such  as  the  tem- 
poral or  occipital  on  the  head),  at  a  distance  from  the 
wound,  is  not  often  ell'ectual,  in  consecpiencc  of  the 
extremely  free  anastomosis  existing  all  over  the  surface. 
Nevertheless,  in  some  cases,  compression  of  the  trunk 
of  one  of  these  vessels  may  be  useful.  In  such  a  ease 
they  are  readily  f(jund,  and  a  very  slight  pressure 
against  the  bone  with  the  liuLrers  will  suffice. 
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The  occipital  arteri,  on  the  scalp  at  first  lies  behinc 
the  mastoul  pvoce^s.  and  higher  up  may  be  felt  p«l 
«at.ng,aiKl  may  be  compressed  half  an  inch  behLd 
and  on  a  level  with  its  base.  uenina 

The  teinporal  artery  splits  up  into  its  main  division- 
soon  .after  it  passes  over  the  .ygoma,  and  should,  tS 
fo.  e,  be  compressed  against  that  process  of  bone  imme- 
.Lately  ,n  front  of  the  tragus  of  the  external  ear!  ^ 

home  of  Its  branches  may  also  be  felt,  and  may  b 
compressed  higher  up  on  the  frontal  bone  ^ 

-llie  arteries  of  the  face,  like  those  of  the  head  auas-i 
tomose  so  free  y  that  the  compression  of  their  trunks 

filches  circulation  in  thelrl 

eML\^T^>Tl  f'-equently  necessary  to  compress 
e  ther  the  facial  trunk,  or  its  coronary  branches,  as 
they  encircle  the  mouth.  ' 

The  trunk  of  the  facial  artery  may  be  easily  found  ; 
ctnp^^ssTdSe"^  oftl/jaw,andWte| 
The  coromir^  arteries  form  an  exception  to  the  rule  i 
ot  making  digital  compression  against  bone,  for  they  i 
tntJZ  coinpressed  between  the  fingers  introduced' 
into  the  mouth,  and  the  thumb  on  the  t'ace.  They  run 
iT,?l  ni     !  heneiMi  the  mucous  membrane, 

and  about  the  third  of  an  inch  from  the  border  of  the 
nps.  1  heir  compression  is  often  required  in  cases  of 
operations  or  cuts  about  the  lips,  and  may  then  be 
eflected  between  the  blades  of  a  pair  of  dressing  forceps 
or  by  the  use  of  special  "harelip"  forceps,  of  which 
tlicre  are  one  or  two  patterns  (Fig.  62-63). 


Fig.  02. — Ordiiiarij  Dressing  Forceps. 
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Fig.  G3. — Hurdip  Forrtpf. 

Ill  tlio  centre  of  the  neck  the  only  artery  which  ever 
has  to  be  compressed  is  the  common  caro/id,  and  tlie 
operation  requires  considerable  care,  in  consequence  of 
the  proximity  of  structures  which  may  not  themselves 
be  safely  pressed  on,  such  as  the  vagus  nerve,  jugular 
vein,  trachea,  etc. 

•;^The  thumb  should  be  placed  over  the  artery  at  the 
level  of  the  lower-edge  of  the  thyroid  cartil.age  ;  it  will 
then  be  at  the  inner  margin  of  the  sterno-mastoid  ; 
pi'essure  should  then  be  made  inirards  and  backwards. 
In  this  way  the  artery  is  forced  away  from  the  vein 
and  nerve,  and  iis  eompresfcd  against  the  transverse 
processes  of  the  cervical  vertcbne. 

t  vThe  third  portion  of  the  mhdavian.  is  tlic  only  ewe 
which  it  is  possible  satisfactorily  to  compress,  and  it  is 
here  sometimes  ver}'  difficult,  sometimes  very  easy  to 
occlude. 

The  bone  against  whicli  it  is  to  be  pressed  is  ;the 
upper  surface  of  the  first  rib,  immediately  outside' the 
tubercle  for  the  insertion  of  tlie  scalenus  antieus.  In 
children  or  thin  people,  pressure  behind  tlie  clavicle 
downwards  and  brirk.irrird<,  at  the  inner  margin  of  the 
subclavian  ti'iangle  will  control  the  circuiatioii,  no 
matter  what  the  position  of  tlie  limb  and  neck  may  be, 
but  in  even  moderately  fat  peojde  it  will  be:  necessary 
to  depress  tlic  clavicle  and  shoulder,  to  bring  tlie  artery 
near  enough  to  the  surface.  This  is  usually  easy 
enough  to  do,  but  it  occasionally  happens  in  the" course 
of  operations  about  the  a.xilla  or  shoulder,  that  the 
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limb  is  i'e(|uii'ed  )iy  the  surgeon  to  lie  raised,  wliile  the 
assistant  in  charge  of  the  vessel  would  prefer  that  it 
should  lie  ke)it  depressed.  Especially  iUjus  this  lia[ipcn 
in  amputation  at  the  shoulder  joint,  where,  just  at  the 
moment  when  efficient  pressure  is  most  re(|uired  {i.e., 
just  after  the  limb  has  been  removed)  the  clavicle, 
freed  from  the  downward  drag  of  the  arm,  rises  in  the 
neck  in  a  very  exasperating  fashion. 

Vai-ious  devices,  such  as  the  handle  of  a  door  key 
(Fig.  (>4),  properly  paddecl,  a  surgical  "key"  of  a 
somewliat  similar  form,  etc.,  have  been  devised  to  meet 
tlie  difficulty,  and  it  is  sometimes  advisable  to  divide 

tlie  skin,  plat}'sma, 
and  fascia  over  the 
triangle,  so  that  the 
linger  may  be  placed 
effectually  on  the  ar- 
tery. This  may  be 
readily  done  by  drag- 
ging the  skin  down- 
wards, and  dividing 
it  on  the  clavicle,  as 
in  the  first  stage  of  tlie 
operation  for  ligature 
of  the  subclavian. 

This  proceeding  is 
sometimes,  no  doubt, 
absolutely  necessary, 
liut  with  regard  to  the 
use  of  the  key,  etc., 
nothing  in  the  author's 
e.\perienceissoetl'eeti\'e 
as  a  comiiressor  as  the  finger,  if  it  be  put  in  tlie  right 
place,  'i'he  mistake  which  is  gcuerallj'  made  is  eitlier 
making  the  pressure  far  too  nuich  outwards,  near  the 
acronuon,  or  else  not  sufficiently  backwards  as  well  as 
downwards. 

Tlie  Hrst  purtion  of  tlie  ((.villnri/  artery  can  hariUy  be 
reached  for  compression.  The  lower  half  of  the  second, 
and  the  third  ))arts,  bowe\  <'r,  arc  tolerablv  superlicial. 


Fifi 


M.^llanillc  of  Door 
Ki  !l,  padtlvd. 
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and  LMii  be  compressed  in  the  armpit,  if  that  region  be 
exposed  by  raising  the  arm.  The  pressure  is  made 
against  the  liumerus  in  the  same  manner  as  in  the 
fono\\"ing  instance,  and  the  vessel  can  be  localised 
qtiite  easily  as  it  crosses  to  the  outer  side  of  the 
axillary  space,  and  then  lies  amidst  the  trunks  of  the 
brachial  plexus,  with  the  coraco-bi'acliialis  to  its  outer 
side. 

Brachial  Artery.  Tliis  artery  probably  more  fre- 
quently requires  compression  than  all  the  otliera  put 
together,  by  reason  of  the  great  number  of  accidents 
to  which  the  upper  limb  is  liable. 

It  may  practically  bo  said  to  lie  sub-cutaneous  in  its 
whole  lent;th  (Fig.  61),  and  may  be  compressed  very 


readily  against  the  humerus. 


the 


Tlie  inner  edge  of 
bicejis  which  over- 
laps it  in  the  middle 
tliird,  is  the  guiding 
line  for  tlie  vessel. 

At  the  bend  of  the 
elbow  the  artery  may 
lie  compressed  by  the 
lingers,  but  not  easily, 
and  tlierefore  arrest 
of  haemorrhage  by 
flexion  is  ))referab]e. 

In  the  forearm  also, 
except  at  the  wrist, 
the  circulation  in  the 
radial  and  ulnar  ar- 
teries can  hardly  lie 
controlled  by  any 
means,  short  of  stran- 
gulation. At  the 
wrist,  however,  both 
arteries  become 
superficial,  the  radial 
somewliat  more  than 
the  ulnar.  Tlic  fornjer  lies  between  the  tendons  of 
the  Hoxor  carpi  I'adiaHs  and  llu;  supinat(n-  longus, 
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Fid.  G5. — Di(jital  coiupri'.n.noit 
of  Brachial  Artery. 
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the  latter  between  the  radial  bonier  of  the  flexor 
carpi  iilnaris  ami  the  flexor  sublimis,  and  here 
they  may  be  readily  compressed.  The  digital  com- 
pression of  the  palmar  arclies  is  jiraetically  in- 
convenient, and  the  pressure  is  iisually  made  in  otlier 
ways.    (Sec  l)leeding  from  wounds  of  palm.) 

The  digital  compression  of  the  nhilominal  ami  a  is  in 
some  cases  not  so  extremely  difticult  as  is  often 
supposed.  It  can  generally  be  eifected  in  children 
unless  tlicy  are  very  fat,  and  in  adults  if  they  are  thin, 
liave  lax  aljdominal  \\  alls,  and  a  bold  anterior  lumbar 
vertebral  curve. 

The  spot  wlierc  this  compression  should  be  made  is 
shown  in  the  diagram  as  a  point  three  quarters  of 
an  inch  above  a  line  drawn  across  the  abdomen  from 
one  iliac  spine  to  the  other  (the  level  of  tlie  aortic 
division  into  tlie  two  iliacs),  and  a  little  to  the  left  of 
tlic  middle  line.  But  liefore  pressure  is  made,  the 
exact  position  of  the  artery  sliould  be  ascertained,  for 
it  fre(iuently  is  in  the  mid<lle,  or  may  even  deviate 
somewhat  to  tlie  right. 

Tlie  digital  compression  is  best  and  most  readily 
made  by  the  middle  and  forelingcr  of  one  hand, 
beneath  which  a  small  pad  of  lint  should  be  placed, 
reinforced  by  the  pressure  of  the  fingers  of  the  other 
hand.  Pressure  on  the  inferior  cava  trunk  must  be 
avoided  as  much  as  possible. 

The  umbilicus  is  sometimes  given  as  a  landmark  for 
the  vessel,  but  investigation  has  shown  that  its  place 
is  so  variable,  that  it  should  not  be  taken  as  a  trust- 
wortliy  guide. 

In  many  cases  a  moderately  small  hand  well  oiled 
can  be  introduced  into  the  rectum,  and  pressure  may 
be  made  u|ion  cither  the  rommoii  or  iiitinicil  ifinr 
ai  terics  by  the  lingers. 

This  procedure  is  not  however  at  this  time  a  comninii 
one.  In  the  tirst  place  the  introduction  of  the  hand 
li.is  to  be  pcvforiiied  under  an  ana'.-itlietie.  and  very 
gi  adually,  so  that  it  is  of  little  use  u]ion  an  emergency  ; 
and  secondly,  tlic  general  b(dicf  is  that  the  operation 
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is  one  attended  by  considerable  risk  of  damage  to  the 
gut  and  its  coverings. 

Possibly  however  this  mode  of  compression  might  bo 
found  useful  iu  some  rare  cases  of  primary  or  secondary 
ha;morrhage  from  the  sciatic  or  gluteal  vessels,  iu 
a  diffuse  gluteal  aneurism,  or  some  analogous  h;emor- 
rhage,  liut  no  dresser  should  attempt  the  operation  of 
tlie  introduction  of  the  whole  liand  into  the  rectum  on 
his  own  responsibiHty. 

Compression  of  the  cominoii  J'einond  artery  as  it 
lies  over  the  arch  of  the  pubes  is  frequently  required. 
In  this  situation  the  circulation  may  be  completely 
controlled  by  making  pressure  directly  downwards, 
at  right  angles  to  the  surface,  midway  between 
the  pubic  sj'mpliysis  and  iliac  spine. 

Care  must  be  taken  to  avoid  pressure  on  the  vein  as 
far  as  possible  ;  this  is  best  done  by  putting  a  small 
pad  of  lint  underneath  the  finger.  Frequently,  hoM  - 
ever  the  vein  is  so  far  behind  the  artery,  even  when 
they  come  through  into  the  tliigh,  that  it  cannot 
escape  the  pressure. 

The  inguinal  glands  too,  as  they  lie  parallel  with 
Poupart's  ligament,  must  be  avoided,  and  if  they  are 
enlarged,  this  is  sometimes  very  difficult. 

The  line  of  the  superficial  Jhnoral  artery  is  one  taken 
from  the  point  above  mentioned  between  the 
symphysis  and  spine,  and  the  inner  side  of  the  internal 
condyle  of  the  femur. 

When  the  knee  is  slightly  flexed,  and  the  thigh 
rotated  outwards,  firm  pressure  all  along  this  line  will 
generally  succeed  in  stopping  the  current  of  blood,  but 
as  the  artery  gets  deeper  in  its  course,  more  and  more 
force  will  be  rc([uired  ;  the  artery,  also,  cannot  be 
pressed  directly  against  the  bone. 

As  in  the  case  of  the  brachial  artery  at  the  bend  of 
tlic  elbow,  so  with  the  popliteal,  digital  compression  is 
very  incfhcient,  while  the  circulation  may  be  readily 
.stopped  by  llexion.  If  a  iirm  pad,  about  the  size  of  a 
hen's  egg,  be  placed  in  the  hollow  of  the  knee,  and  the 
knee  be  then  bent  u)-i  on  it,  the  circuhition  will  be 
quite  stopped. 
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By  any  means  slioi-t  of  complete  strangulation  of  the 
limb,  it  will  not  be  fonnil  possible,  as  a  rule,  to 
compress  either  the  anterior  or  iMsltrior  lihial  vessels 
in  the  legs,  but  the  posterior  one  becomes  (juite 
superficial  as  it  lies  a  little  internal  to  the  middle 
of  the  hollow  between  the  heel  and  the  inner  ankle, 
going  with  the  nerve  beneath  the  annular  ligament, 
between  the  common  flexor  of  the  toes,  and  the  special 
flexor  of  the  great  toe. 

The  dorsal  artery  of  the  fool,  the  continuation  of  the 
anteriar  tibial  may  be  felt  and  compressed  against  the 
astragalus,  sca])hoid  and  cuneiform  bones,  bet\\-eeu 
the  extensors  of  the  big  toe  and  of  the  other  toes. 

(2.)    By  strangulation  of  the  limb. 

The  process  generally  known  by  the  name  of 
Jilsmarch's  bloodless  method  consists  in  first  of  all 
emptying  the  limb  of  its  blood  by  rolling  a  long  india- 
rubber  bandage,  from  below  upwards  to  the  spot 
where  the  circulation  is  wished  to  be  controlled.  At 
this  spot  a  stout  indiarubber  tube  two  feet  long  with  a 
hook  at  either  end  is  passed  round  the  lunb,  sufficiently 
tight  to  strangulate  all  the  vessels,  and  the  ends  of  the 
tube  are  then  hooked  into  each  other.    (Fig.  66.) 


Fifi.  66. — Ef^marcKs  Bandaijc  and  Tube  appUtd. 

The  indiarubber  bandage  is  then  removed,  an<l  the 
limb,  thus  rendered  bloodless,  will  remain  so  until  the 
tube  is  taken  oil. 

This  method  is  simple  enough,  and  with  ordinary 
care  all  chance  of  bleeding  is  prevented.  It  is  es- 
pecially useful  in  such  operations  as  t)ie  removal  of 
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sequestra,  sorapiug  or  gouging  carious  bone,  etc., 
where  it  is  important  to  have  tlie  exposed  parts  as  dry 
and  l)loodless  as  possible  ;  but  it  will  also  serve  in  tlie 
place  of  a  tourniquet  in  amputations,  or  in  other  cases 
where  it  can  be  applied  at  some  little  distance  from  the 
seat  of  operation. 

The  strangulation  by  this  inethod  is  so  complete, 
\'eins,  arteries,  and  capillaries  being  all  compressed, 
tliat  it  is  not  safe  to  allow  the  tube  to  remain  on  long. 

Its  use  therefore  is  not  fitted  for  the  restraint  of 
accidental  haMnorrhage,  except  as  a  temporary  measure, 
and  indeed  in  some  very  prolonged  operation  it  is  wise 
to  remove  the  tube  before  the  operation  is  finished. 

When  the  Esmarch's  bandage  has  been  used  in  an 
operation,  and  only  general  oo/ing  is  expected  to  occur 
in  the  wound,  it  is  generally  convenient  to  apply 
the  dressings,  using  such  ]3ressure  as  may  be  required, 
hrfore  the  tube  is  taken  off,  for  the  absolutely  Ijloodless 
condition  of  the  small  vessels  has  caused  a  temporary 
loss  of  tone  in  their  walls,  so  that  when  the  blood 
current  is  allowed  to  flow  into  them  again,  they  For  a 
time  are  much  dilated,  the  whole  limb  becomes  in- 
jected, and  unless  the  wound  has  already  been  bandaged 
up,  ar.d  pressure  applied,  there  may  be  a  very  brisk 
flow  of  blood,  and  a  corresponding  delay  in  the 
dressing. 

This  rule  will  of  course  not  apply  if  there  be  any 
vessels  divided  in  the  wound,  big  enough  to  require 
ligature  or  toi'sion. 

There  has  been  latterly  an  increasing  desire  to 
simplify  Professor  Esmarch's  procedure,  and  to  do 
away  with  the  indiarubber  bandage,  while  retaining 
tlie  tul)c.  Tt  is  found  that  if  the  limb  be  raised 
and  the  larger  veins  emptied  of  blood  by  the  passage  of 
the  hand  ah mg  the  limb  towards  the  trunk,  tliat°thc 
former  may  be  rendered  nearly  bloodless,  and  that  the 
application  of  the  tube  alone  is  able  to  kce)i  it  so.  It 
is  felt  too  that  \vhere  there  are  products  of  inllamma- 
tion,  especially  if  these  are  of  a  septic  kind,  it  is 
at  least  hazardous  to  f(n'ce  them  by  the  pressure  of  an 
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elastic  roller  bandage,  from  their  place  of  origin  into 
other  parts. 

The  tubes  used  for  encircling  the  limb  should  always 
be  tested  before  they  are  used,  for  they  are  very  liable 
to  crack  or  break  unexpectedly,  especially  at  the  ends, 
where  the  hooks  are  fastened. 

In  cases  of  operation  about  the  shoulder,  the  liip,  or 
the  gluteal  region,  the  tuljc  may  very  usefullj'  be  put 
ou  in  the  form  of  a  Figure  of  8,  and  in  this  way  even  such 
oj)ej'ations  as  amputations  at  the  shoulder  or  hip  joints 
have  been  rendered  almost  Viloodless.  The  plan  suc- 
ceeds best  where  there  is  mucii  emaciation. 

(.3.)    By  Tourniquets. 

A  tourniquet  is,  pro]ierly  sijeaking,  an  apparatus  for 
screwing  down  a  pad  upon  a  vessel.  Practically, 
however,  the  term  is  applied  to  any  means  by  which 
pressure  may  be  put  upon  a  vessel  and  mechanicallj' 
maintained. 

The  principal  forms,  which  alone  will  be  described, 
may  be  roughly  separated  into  three  classes — im- 
provised, screw,  and  indiarubber,  or  elastic,  tourni- 
quets. 

The  improvised  tourniquet  is  an  efficient  and  ready 
improvement  on  the  time-honoured  method  of  stopping 
bleeding  from  any  part  by  tying  something  round 
it,  somewhere  betw'een  the  wound  and  the  heart, 
tightly  enough  to  strangulate  all  the  tissues. 

In  the  improvised  tourniquet  especial  pressure  is 
put  upon  the  main  ai'tery,  and  therefore  the  force 
required  is  very  much  less,  and  the  venous  return  is  at 
least  not  wholly  obstructed. 

Its  manufacture  and  application  are  simple  enough. 
A  handkerchief  is  taken,  folded  up  like  a  cravat,  and  a 
piece  of  cork  or  wood,  or  a  pebble,  is  inserted  lietween 
the  folds,  so  as  to  act  as  a  pad.  Tliis  pad  is  placed 
over  the  artci'y,  and  the  cravat  IookiIi/  knotted  round 
tlie  lindj,  the  knot  coming  on  its  outer  side.  (Figs.  G7 
and  GS.)  An  umbrella  or  ruler,  or  any  moderately 
strong  rod  or  stieic  is  then  passed  bct\\  een  the  lind)  and 
tlic  knot  and  twisted    round.      The   leverage  thus 
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obtained  is  very  great,  and  it  is  far  more  easy  to 
err  on  the  side  of  too  nuicli  conijjression  tlian  of  too 
little. 

This  form  of  tourniquet  is  known  also  hy  the  names 
of  "  The  Garrot  "  or  the  "  Siianish  Windlass." 


Kios.  G7  and  OS. — T/n  Improi-Uid  Tonrnhiwt  or 
"  <l(irrot." 

(Jf  .screw  tourniquets,  the  oklest  form  wliicli  stdl  i.s 
retained  in  use  is  known  as  Pctifs. 

Its  action  and  method  of  application  can  lie  readily 
enough  seen  from  the  woodcut.  The  strap  is  first 
fastened  round  the  limb,  not  so  ti^dlt  as  to  nuike 
any  compression,  hwi  sullicicntly  to  prevent  the  whole 
tourniquet,  or  tlie  snudl  pad  of  liut  generally  pla.'cd 
underneath  the  larger  pad,  from  .shiftiut;  about. 
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The  loiiniiquet  sliould  be  unscrewed  to  its  full 
extent  before  the  strap  is  buckled. 

When  pressure  is  to  bo  made,  the  screw  must  be 
turned  very  gradually,  and  great  care  should  be  taken 
that  tlie  pad  never  shifts  from  its  position  on  the  artery. 

It  will  be  noticed  that  in  this  pat- 
tern, as  in  the  Spanish  windlass,  in 
addition  to  the  especial  pressure  on 
the  arterj',  the  limb  is  tightly 
grasped  by  the  strap.  In  conse- 
(juence,  Petit's  tournifjuet  is  very 
painful,  and  could  not  possibly  be 
used  for  long,  as  in  an  attempt  to 
cure  a  ]iop]iteal  aneurism  by  pres- 
sure. But  the  following  screw 
tourni(j^uets  have  all  been  designed 
to  free  the  venou.s  circulation 
through  the  limb,  by  making  pres- 
sure only  between  two  opposite 
points. 

Fic.  CO. — Pe/il'-<  The  pi  incipal  forms  of  these  are, 
I'onnMjuct  (moder-  Signorini's,  (Fig.  70),  which  is  easy 
nized).  of  application  but  is  liable  to  slip 

round  the  limb  ;  Carte's,  or  Skey's,  (the  safest  pattern) 
(Fig.  71)  is  for  the  vessels  of  the  thigh,  aud  Lister's, 
for  the  abdominal  aorta. 


Fi(i.  '0.--Siiiiior'ni'i'>'  Toiirniqu(t. 
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An  efl'ectivc  tourniquet  for  the  subclavian  artery  is 
still  much  to  be  desired. 

With  regard  to  the  use  of  these  tourniquets,  the 
localisation  of  arteries  has  been  sufficiently  dealt  with  : 
in  all  the  j^ressure  should  be  made  very  gradually,  and 
either  a  small  pad  or  the  finger  should  be  placed  over 
the  artery  itself,  underneath  the  pad  of  the  instrument. 


Fic.  71. — S'/r-,)/',s'  Toimiiqupi. 

The  compression  of  the  abdominal  aorta  by  Lister's 
instrument  is  in  itself  a  serious  proceeding,  apart  from 
the  operation  to  which  it  is  an  adjunct.  Some,  at  any 
rate,  of  the  important  aljdominal  viscera  nnist  be  ap- 
preciably compressed,  and  it  seems  impossible  to  make 
sure  of  avoiding  such  organs  as  the  main  branches  of 
the  solar  ]ile.\us,  the  pancreas,  and  intestines,  injury  to 
which  mivht  well  cause  a  collapse  even  more  sei-ioiis 
than  tiiat  v.  liieh  the  iiiKtrnment  is  designed  topicvont. 
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For  these  reasons  this  tourniquet  is  not  frequently 
nsed  now.  The  best  way  to  apply  it  is  for  the  patient 
to  lie  on  the  right  side,  while  it  is  put  on  and  roughlj- 
adjusted  ;  in  this  way  the  great  part  of  the  intestines, 
etc.,  escape  the  risk  of  pressure.  The  patient  then 
lying  on  his  back,  the  artery  must  be  found  as  men- 
tioned before,  and  pressure  made  extremely  slowly. 

In  addition  to  the  elastic  band  used  in  Esmarch's 
method,  which  lias  been  already  described,  a  solid 
indiarubber  cord  fitted  into  a  groove  in  an  ebonite  or 
wooden  compress  may  be  used.  It  is  portable  and 
readily  applied,  but  is  someM'hat  liable  to  slip  ;  there 
are  two  or  three  patterns  on  this  principle. 

SOME  OTHER  I\[ETHODS  OP  IMirEDIATELY  AREKSTIXG 
ll.EMOEEHAGE. 

The  application  of  cold  to  a  bleeding  part  has  ah^'ays 
been  recognised  as  one  of  the  most  valuable  means  of 
arrest.  Free  exposure  to  the  air  is  often  alone  sufficient 
to  promote  coagulation  of  the  blood,  and  constriction 
of  the  blood  vessels.  This  may  be  seen  in  cases  of  re- 
current hojmorrhage  after  an  amputation  or  any  other 
large  cutting  operation,  Mdien  a  few  hours  after  the 
operation  the  wound  or  the  flaps  become  distended 
W'ith  blood,  which  may  be  dripping  away  at  quite  an 
alarming  rate.  In  such  a  case  if  the  flaps  be  opened  and 
the  clots  cleared  out,  so  that  the  air  can  get  to  the  surface 
of  the  wound  and  to  the  ends  of  the  vessels,  the  bleed- 
ing will  very  probably  cease  without  anything  further 
being  done,  provided  of  course  that  no  big  vessel  has 
been  overlooked. 

Should  exposure  to  air  not  be  enough,  cold  water  or 
ice  (the  latter  especially),  may  be  very  powerful 
styptics.  A  lump  of  ice  applied  to  a  bleeding  surface 
may  cause  an  artery,  nearly  as  large  as  the  radial  at 
the  wrist,  to  contract  and  cease  to  bleed. 

Another  veiy  cHioient  way  nf  applying  cold  is  by 
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means  of  the  etlier  spray.  The  effect  of  this  spray 
should  not  be  pushed  so  far  as  to  cause  the  jjarts  to  be 
absolutely  congealed,  if  this  cm  be  lielped,  for  they 
become  verj'  painful  on  thawing,  and  the  Ijlood  vessels 
being  partly  paralysed  the  bleeding  is  apt  to  recur. 

As  a  converse  to  this  method  of  freezing,  another 
way  of  stopping  general  oozing  is  too  rarely  employed 
in  this  comitry,  namely,  by  the  application  of  a  tiannel 
wrung  out  of  water  as  liot  as  can  be  borne  by  tlie  skin, 
i.e.,  about  120'-"'  F.,  but  not  so  thoroughly  as  to  be  quite 
dry,  and  applied  immediately.  This  sliould  he  pressed 
on  the  bleeding  surface  (e.g.,  to  an  amputation  flap)  for 
a  few  seconds.  On  its  removal,  the  tissues  will  have 
a  whitish  look  and  the  hemorrhage  will  liave  all  but 
ceased.  The  mode  of  action  would  seem  to  be  a 
direct  stimulation  of  the  vaso-constriotor  nerves,  or 
perhaps  of  the  musculature  of  the  arterioles,  as  a 
temperature  of  100°  to  10.5°,  is  known  to  produce  a 
tonic  contraction  of  muscular  tissue. 


Fl<:.  72. — Example.-!  of  Cuutcrtj  Iroiin. 


Tiie  principal  forms  of  apparatus  for  tlic  application 
of  the  actual  cautery  are  the  old  cautery  ir<jns,  tlie 
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galvano-uautei-}  ,  and  Pacqueliu's  thenno-cautery.  Other 
foi'ms  there  are,  sucli  as  the  gas  cautery  of  T>r.  Bruce, 
but  they  are  not  now  in  general  use. 

Canlery  irons  (Fig.  72)  are  still  frequently  employed 
to  stop  bleeding,  or  for  the  purposes  of  cautery.  They, 
however,  are  gradually  being  displaced  l)y  the  newer 
forms  mentioned  above. 

These  irons  are  of  precisely  the  same  shape  and  size 
as  they  were  in  the  days  of  Scultetus,  or  still  further 
back.  They  conisist  of  pieces  of  iron  with  ends  of 
various  shajjes,  tliemselves  of  iron  or  copper,  set  into 
ordinary  handles  ;  they,  indeed,  are  just  like  a  white- 
smith's soldering  iron,  ending  either  in  a  point  or  a 
"button,'"  a  straight  or  bent  "olive,"  etc.,  and  the 
best  way  to  heat  them  is  to  put  them  into  the  fire. 

The  most  efficient  heat  for  the  arrest  of  bleeding  is 
just  a  visible  red,  not  glowing,  but  still  plainly  red  hot. 
If  this  heat  be  exceeded,  the  iron  begins  to  cut  rather 
than  sear  the  tissues.  The  iron  should  be  wiped  clean 
from  the  fire,  and  the  bleeding  part  itself  should  be 
dried  as  far  as  possilile. 

The  iron  should  l)e  passed  over  the  surface  very 
lightly,  or  tlie  bleeding  point  should  be  quickly  touched, 
for  contact  of  the  tissues  with  the  iron  for  more  than 
a  moment  leads  to  the  parts  sticking  to  the  metal, 
sometimes  so  much  so  that  they  are  pulled  away  with 
it,  and  there  is  still  a  worse  hemorrhage. 

Some  form  of  galvano-cautery  is  sometimes  used  for 
the  arrest  of  bleeding,  but  the  employment  of  either 
this  kind,  or  of  tliC  cautery  irons,  is  now  largely  super- 
seded by  a  thenno-cautery  known  as  "  Pacquelin's. " 
This  apparatus  (Fig.  73)  depends  on  the  principle  that 
when  the  vapour  of  benzoline  or  some  other  high  oletine 
is  driven  over  heated  platinum,  its  rapid  incandescence 
is  sufficient  to  maintain  this  heat  very  perfectly  indeed. 
In  the  figure  it  will  lie  seen  that  with  an  ordinary 
Higginson's  syringe  and  safety  ball  to  give  a  continuous 
blast,  atmospheric  air  is  blown  over  the  surface  of  the 
benzoline,  and  then  being  s.aturated  with  its  vapour, 
passes  on  through  the  tube  and  through  the  holder,  and 
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thence  into  the  air  through  the  platinum  point,  w  hich 
contains  some  spongy  platinum. 


Fig.  73. — Pacqudinh  Thermo-Cnvliry. 

Tlie  platimuii  point  having  been  lirst  heated  in  a 
spirit  liame  until  it  just  begins  to  glow,  the  ball  of 
the  syringe  is  worked  by  hand,  and  the  air  charged 
with  benzoline  undergoes  active  combustion  as  it  passes 
through  the  point,  and  thus  not  only  maintains  its  heat, 
but  increases  it  to  whiteness. 

The  readiest  way  to  heat  the  platinum  is  to  use  the 
spirit  lamp  as  a  blow  pipe  flame,  for  which  it  is  gene- 
rally .arranged,  and,  as  before,  the  heat  to  employ  as  a 
styptic  is  a  dull,  almost  iuvisilile  red. 

Slyplica  are  substances  which,  when  applied  to  a 
bleeding  surface,  tend  to  staunch  the  Ijlood.  Tliis  they 
may  ell'ect  intwoor  three  dilfercnt  ways ;  thus,  they  may 
simply  form  an  artillcial  scab  over  the  surface,  or  they 
may  condense  the  tissues  and  astringe  tlie  vessels  Ijy 
comljining  with  it  and  coagulating  the  albumen  present ; 
or  this  condensing  action  on  the  tissues  may  be  power- 
ful enough  to  destroy  tlieir  vitality,  and  "so  I)y  these 
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"caustics  '"  an  effect  similar  to  that  of  the  actual  cautery 
is  ]n-oducc(l. 

The  use  of  sty]itics  was,  in  former  times,  far  more 
frequent  than  at  the  present  time,  M'lien  it  is  recognised 
that  any  substance  which  is  either  caustic,  or  strongly 
astringent,  inllicts  damage  to  the  tissues  to  which  it  is 
applied,  and  that  it  should  not  be  used  if  the  h.'cmor- 
rhage  can  he  otherw  ise  arrested,  ov  merely  for  the  sake 
of  saving  a.  little  time  or  a  little  blood. 

AH  styptics  do  not  damage  the  tissues,  but  all  the 
more  powerful  ones  do,  and  to  a  surgeon's  eye  there  arc 
few  more  irritating  causes  of  offence  than  to  see  a  clean 
cut  wound,  or  some  unimportant  graze,  blackened  w  ith 
perchloride  of  iron  or  nitrate  of  silver. 

This  being  understood,  the  immense  value  of  styptics 
in  proper  cases  may  freely  be  admitted.  The  most 
important  may  here  be  enumerated  and  their  applica- 
tion described. 

Mechanical  Sli/plir^. — The  dried  leaves  of  ''Piper 
Augustifolium,"  or  the  Matico  plant,  are  imported 
from  Peru,  and  have  a  peculiar  cobweb-like  down  on 
their  under  surface.  Some  astringent  principle  is  also 
contained  in  the  tissue  of  the  leaf. 

If  the  under  surface  of  the  whole  leaf  be  applied  to  a 
lileeding  part,  or  if  the  leaves,  gi-ound  up  into  a  powder, 
be  dusted  on  it,  the  Hne  downy  filaments  will,  with  the 
blood,  form  a  firm  adherent  scab,  and  the  bleeding  w  ill 
be  staunched.  This  mechanical  action  is  probably  the 
beginning  and  the  cud  of  the  "  marvellous  "  action  of 
matico.  The  infusion  or  pow'der  taken  internally  is 
quite  harmless. 

In  precisely  a  similar  fashion  docs  the  domestic 
remedy  act,  of  gathering  as  many  cobwebs  as  can  be 
quickly  collected,  and  putting  them  over  the  surface  ; 
and,  indeed,  although  the  remedy  may  seem  too  homely 
for  the  surgeon  to  use,  of  its  elficacy  in  staying  a  Ijrisk 
capillary  oozing,  none  who  have  tried  it  will  doubt. 

Collodion,  prepared  by  dissolving  one  ounce  of  gun 
cotton  in  a  mixture  of  thirty-six  ounces  of  ether,  and 
twelve  ounces  of  rectified  spirit,  is  extremely  useful  in 
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cases  of  wounds  about  the  face,  in  wliicli,  if  a  scar  has 
to  be  avoiileJ,  the  edges  have  not  only  to  l)c  brought 
together,  hut  must  be  held  together  firmly  enough  to 
prevent  blood  being  effused  between  them.  This  is 
readily  done,  by  painting  three  or  four  coats  of  this 
collodion  over  the  wound  with  a  camel's  hair  brush,  or 
by  saturating  a  piece  of  lint  in  it  and  applying  it  to  the 
wound.  The  collodion,  as  it  dries,  contracts,  and  thus 
the  required  pressure  is  kept  up. 

Flexible  collodion,  prepared  by  adding  to  six  ounces 
of  collodion,  two  drachms  of  Canada  balsam,  and  one 
drachm  of  castor  oil,  may  be  used  instead  of  the  above. 
It  is  not  so  liable  to  crack,  but  it  is  not  so  contractile 
as  ordinary  collodion. 

The  next  three  styptic  substances  on  our  list  are  all 
astringent,  but  not  at  all  caustic,  that  is  they  do  not 
produce  any  sloughing.  They  all  are  said  to  coagulate 
albumen,  on  which  property  plus  their  effect  on  the 
blood  vessels,  their  styptic  action  depends.  Their 
application  does  not  necessarily  prevent  liealing  by  the 
first  intention.  These  substances  are  oil  of  tui'pentine, 
creasolc,  and  hcr.eUiK . 

Of  these  the  first  two  may  be  "  dabbed  ''  on  the 
Idee'ding  surface  with  some  lint.  The  third  may  be 
applied  as  a  lotion,  or  a  pad  of  lint  soaked  in  it  may  be 
placed  on  the  wound. 

ft  is  worthy  of  notice  that  all  three  substances  are 
stated  to  be  powerful  luemostatics  when  taken  inter- 
nally. This  is  certainly  true  of  the  two  first,  but 
"hazeline,"  which  is  prepared  in  America  from  the 
'•  witch  hazel  "  (Hamamelis  Virginica)  is  a  drug  still 
upon  its  trial. 

We  come  now  to  styptics,  wliicli,  when  solid,  or  in 
concentrated  solutions,  are  more  or  less  caustic.  The 
most  convenient  way  will  be  to  take  them  in  order  of 
their  causticity. 

Siilp/tfilp  of  Copper  raid  Sidp/ialc.  of  Iron  are  both, 
in  the  crystalline  state  slightly  caustic,  as  well  as 
liighly  astringent,  and  they  are  often  found  very  useful 
in  both  capacities.    Thus,  spongy  and  bleeding  granu- 
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latioiis  may  )je  rubbed  over  with  the  crystal:,,  as  may 
also  a  leech  bite  or  a  blcediiig  gum.  In  Milutions  of 
various  strengths  they  lose  their  caustic  character,  but 
remain  highly  astringent,  and  are  used  then  as  local 
applications  in  casus  of  relaxed  mucous  mendjranes, 
fungous  granulations,  etc. 

The  percliloridc  of  iron,  has  quite  a  speeilic  power  as 
a  local  application  to  stop  bleeding.  The  bleeding  part 
may  cither  be  touched  witli  the  solid  salt,  or  the  Liq. 
Fcrri  Perchloridi  Fort  (P.B. )  may  be  brushed  over 
them,  or,  probably  best  of  all,  strips  of  lint  soaked  in 
the  same  solution  may  be  used  to  plug  the  ■wound  or 
bleeding  cavity. 

The  solid  percliloridc  may  also  be  powdered  and 
dusted  on  the  bleeding  surface,  while  lotions  of  different 
strengths,  made  by  diluting  the  Liquor  Ferri  Per- 
chloridi, may  be  used  as  astringent  and  hasmostatic 
applications  to  the  nose,  urethra,  vagina,  uterus,  etc. 
I  n  the  concentrated  forms  this  iron  salt  seems  to  act  by 
forming  a  particularly  firm  spreading  clot,  it  also  co- 
agulates the  tissues,  causes  the  blood  vessels  to  greatly 
shrink,  and  forms  clots  within  them.  The  parts 
which  are  actually  in  contact  with  the  strong  per- 
chloride  will  die  and  lie  cast  off  in  the  course  of  »  few 
days. 

Efficient  as  this  styptic  is,  it  is  very  disagreeable. 
The  intensely  astringent  taste  renders  it  particularlj' 
unpleasant  in  all  injuries  about  the  mouth,  and  the  dis- 
colouration and  apparent  foulness  of  the  wound  to  which 
it  has  been  applied,  combined  with  the  delay  in  healing 
which  its  use  entails,  lead  most  surgeons  now  to  reserve 
its  employment  for  a  last  resource  ;  ^  hen  its  vahic 
cannot  be  over-estimated. 

Alum  and  kinniii  in  powder  are  astringent,  some- 
what cscharotic,  and  rather  powerfully  ha?mostatic. 
They  have  a  similar  action  when  taken  internally,  the 
tannic  being  changed  into  the  gallic  acid.  These 
styptics  are  commonly  applied  to  bleeding  jjarts  iu  the 
form  of  powders,  dusteil  on,  but  they  are  still  more 
frequently  used  as  mild  cscharotics  for  growths,  such 
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as  coudyloiiiata.  The  dried  alum  (A.  exsiccata)  which 
has  been  deprived  of  its  water  of  crystallisation,  is  the 
more  powerful. 

Probaljly  the  best  use  of  carbolic  acid  as  a  styptic 
will  be  found  in  checlcing  the  general  capillary  oozing 
of  wounds,  by  washing  them  over  witli  a  solution  of  a 
strength  of  from  1 — 15  to  I — 25.  If  a  sponge  or  syringe 
be  used  the  parts  are  bathed  for  a  very  few  seconds. 
Generally  all  capillary  ))leeding  ceases,  there  is  no 
escharotic  action,  and  the  antiseptic  nature  of  the  solu- 
tion tends  to  promote  rapid  healing. 

In  all  wounds  this  "  washing  through  ''  with  a  strong 
carbolic  lotion,  at  the  end  of  the  dressing,  will  be  found 
very  cfHeient  in  preventing  excessive  capillary  loss  of 
blood. 

Xitriifi-  of  xilvf  i-  or  lunar  caustic  combines  with  the 
albumen  of  the  tissues,  and  when  applied  in  the  solid 
form  produces  a  superficial  slough,  which  is  limited  in 
depth,  for  the  silver  and  albumen  compound  is  hard 
and  dense,  and  prevents  any  excess  of  the  caustic  that 
may  l)e  present,  from  causing  the  cauterisation  to  be 
too  deep.  To  this  fact  its  value  to  a  great  extent  is 
due. 

I ,unar  caustic  is  applied  iu  the  form  of  a  mcmlded 
stick,  pointed  hke  a  jiencil,  and  held  in  a  metal  clip. 
Its  application  is  almost  painless.  The  point  of  the 
stick  has  but  to  be  held  firmly  against  the  bleediug 
point  (f'.(j.,  a  leech  bite,  or  a  dog's  liite)  for  about  five 
seconds,  and  the  bleeding  will  almost  certaiidy  be 
arrested.  It  is  not  suitable  for  application  in  this  form 
to  a  large  l)leeding  surface.  This  substance  is  some- 
times "  mitigated  "  by  the  addition  of  some  inert  sub- 
stance, ljut  it  is  not  then  used  as  a  styptic,  nor  are  its 
solutions. 

.SOME  srr.ciAL  kjnd.s  ok  rTjEeding. 

\\  e  will  here  mention  one  or  two  es^^ecially  trouble- 
some or  peculiar  kinds  of  bleeding,  with"  the  best 
methods  for  its  arrest  in  the  first  instance. 
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Wounil'i  of  the  Scalp  genc-nilly  bleed  very  freely  at 
first,  but  the  flow  of  blood  may  always  be  arrested  by 
firm  pressure  applied  directly  to  the  part,  which  should 
first  be  washed  and  shaved.  A  compress  of  lint 
graduated  or  not,  as  preferred,  should  then  be  applied 
and  pressure  made  over  it  with  a  twisted  or  knotted 
bandage  (Fig.  28).  The  pad  should  not  remain  in 
position  more  than  24  hours.  It  is  never  wise  to  plug 
the  wound  with  strips  of  lint. 

Wouuds  of  the  palmar  arch  are  very  troublesome, 
and  the  bleeding  from  them  is  very  apt  to  recur.  This 
is  due  partly  to  the  vascularity  of  the  parts,  and  partly 
to  the  difficulty  of  applying  efficient  [iressure,  the  ves- 
sels themselves  lying  beneatli,  and  protected  by  the 
thick  bands  of  the  palmar  fascia. 

Although  it  is  difficult  to  applj'  pressure,  in  most 
eases  it  is  necessary  to  do  so,  for  other  means  would 
tend  to  crijjple  the  mechanism  of  the  muscles  and  ten- 
dons of  the  palm.  Sometimes  no  doubt  it  is  advisable 
to  dissect  out  the  Ijleeding  vessel  in  this  crowded  region 
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and  put  a  ligature  on  it,  but  as  a  rule,  the  hazards  of 
this  ]»rocecding  outweigh  its  obvious  advantage.*. 
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In  applyiiic;  pressure  to  tlie  palm  of  the  hand,  a 
firm  smooth  pad  must  be  used,  and  the  palmar  fascia 
must  be  relaxed.  Tliese  two  conditions  are  well  fulfilled 
by  beuding  the  fingers  over  a  round  piece  of  wood,  such 
as  a  ruler,  covered  with  three  or  four  layers  of  lint,  or 
over  a  tight  roller  bandage.  If  this  be  firndy  grasped, 
and  the  fiugei's  bandaged  over  the  cylinder,  very  good 
pressure  will  he  made.  (See  Fig.  74.)  Should  tlie 
bleeding  still  continue,  the  forearm  should  be  ff)rcibly 
dexed  at  the  elbow,  with  or  without  the  addition  of 
a  pad  of  lint  in  the  Hexure  of  the  joint.  This  will 
almost  always  stop  the  bleeding,  but  should  it  fail  (and 
it  is  wonderful  how  this  form  of  bleeding  will  ]iersist) 
it  wdl  be  necessary  to  compress  the  radial  and  ulnar 
arteries  at  the  wrist.  This  is  best  done  hy  laying  two 
pieces  of  wood,  e.;/.,  portions  of  a  lead  pencil,  over  two 
small  pads  placed  on  the  arteries,  and  fastening  them 
firndy  with  strapping,  the  hand,  forearm,  and  arm 
being  firmly  bandaged  from  below  upwai'ds. 

Bleeding  from  a  biir.it  varicose  vein  is  often  one  of  the 
most  furious,  aud  yet  one  of  the  most  easily  arrested 
of  luomorrhages.  It  is  important  to  rightly  understand 
it,  for  many  lives  are  thrown  away  every  year  in  conse- 
quence of  the  foolish  unreasoning  conduct  of  would-be 
assistants,  when  this  accident  happens. 

No  one  can  be  long  in  a  hospital  casualty  department, 
without  seeing  some  such  case  as  the  fidlowing.  A 
mau  who  for  a  long  time  has  had  varicose  veins,  and 
subsequently  a  coiKlition  of  chronic  eczema  and  ulcera- 
tion of  the  legs  ;  stupified  by  cold  or  driidf,  subjects  tlie 
legs  to  some  slight  violence,  so  slight  that  often  it  is 
hardly  noticed.  Presently  he  is  aroused  to  the  sensa- 
tion of  something  warm  trickling  down  the  ankle,  and 
looking  down  ho  sees  his  boot  and  stocking  full  of 
Idood  which  is  coming  from  the  position  of  the  ulcer. 
He  then  becomes  faint  aud  falls.  A  crowd  collects, 
and  (the  prone  position  on  the  ground  being  the  safest 
f()r  lum)  they  immediately  lift  him  and  try  to  make 
him  sit  up.  They  then  get  some  brandy,  aud  proceed 
carefully  to  choke  him,  while  he  is  unable  to  swallow. 
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A  bystander  then  sees  the  blood  trickling  along  the 
rioor  or  gronnd,  and  so  takes  his  handkerchief  and 
ties  it  tightly  somewhere  round  the  leg,  which  is  still 
allowed  to  hang  down.  The  patient  being  then  put 
into  a  cab,  is  driven  off  to  the  hospital,  perhaps  to  die 
before  he  gets  there,  as  the  blood  is  escaping  from  his 
leg  all  the  time. 

All  this  might  have  been  easily  avoided  by  the  exer- 
cise of  common  sense.  Since  the  recumbent  position 
is  the  best  for  syncope,  the  patient  should  not  be 
raised  from  the  ground  until  a  suitable  stretcher  is 
provided.  Then,  the  leg  being  raised  a  foot  or  so,  the 
bleeding  surface  should  be  exposed,  and  any  constric- 
tion round  the  limb  on  the  "  heart  "  side  removed.  In 
all  probability  the  bleeding  will  practically  cease  imme- 
diately the  limb  is  raised,  and  a  small  pad  and  ban- 
dage being  placed  on  the  wound,  it  will  not  recur 
while  the  patient  is  lying  down. 

If,  however,  the  patient  must  walk  soon  after  he  has 
had  a  burst  vein,  the  leg  and  foot  should  be  lirmly 
bandaged  from  the  toes  upwards,  to  a  little  above  the 
bleeding  point,  on  whicli  there  must  lirst  have  been 
jilaccd  a  pad  and  bandage.  It  is  also  necessary  to  keep 
the  patient  warm  ;  the  loss  of  blood  is  often  very  great, 
and  patients  such  as  these  cannot  bear  it  well,  so  that 
it  sometimes  happens  that  after  the  bleeding  has  been 
stopped  they  get  a  sudden  failure  of  the  heart's  action, 
and  die  because  thej'  have  been  allowed  to  get  too  cold. 

iVo.se  bleediiKj  is  either  idiopathic  or  traumatic,  and 
is  venous  and  capillary  in  character.  It  is  of  all 
kinds  and  degrees  of  severity,  and  may  require  for  its 
arrest  a  numlier  of  expedients,  some  very  simple,  some 
re(juiring  considerable  skill. 

But  it  is  often  desirable  not  to  cheek  the  bleeding 
at  all,  as  when  it  occurs  in  children  in  good  health,  and 
young  adults  of  a  lusty  habit  ;  or  in  some  cases  in 
young  wonren  in  whom  the  luvmin'rhage  is  vicarioiis  to 
the  nien.strual  How. 

Idiopathic  epistaxis  maj'  be  roughly  divided  into 
two  classes  :   the  one  in  which  it  depends  on  simple 
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congestion  of  the  mucous  membrane  of  the  nose,  oc- 
curing  in  liealthy  people,  and  the  other  in  which  it  is 
a  strictly  passive  congestion,  caused  hy  cardiac  or 
hepatic  disease. 

The  hemorrhage  in  the  first  class  tends  to  stop  of 
itself,  when  by  the  bleeding  the  congestion  is  removed  ; 
but  in  the  second  the  cause  is  constant,  and  the  longer 
the  epistaxis  goes  on,  the  more  difficult  it  is  to  stop, 
in  consequence  of  degenerative  changes  taking  place 
in  the  blood.  The  bleeding  in  these  cases  is  not  a 
brisk  flow  accompanied  with  a  good  pulse  and  other 
signs  of  a  strong  circulation,  but  is  rather  a  feeble 
dribbling,  sometimes  stopping  altogether,  and  then 
becoming  a'^ain  a  little  more  rapid.  In  this  waj'  a 
great  deal  of  l)lood  may  be  lost  by  those  who  can  ill  spar 
it,  and  the  bleeding,  instead  of  being  a  relief,  is  ac 
companied  by  great  ilepression,  a  feeble  Hutteriug  pulse, 
shallow  respiration,  etc. 

A  little  experience  of  the  aspect  of  sick  people  will 
enable  the  student  to  recognise  those  who  are  sulTering 
from  visceral  disease,  whether  it  be  morbus  cordis,  or 
cirrhosis  of  tlie  liver,  or  chronic  Briglit's  disease,  or  a 
malignant  growtli,  and  to  sharply  separate  in  his  own 
mind  those  in  M  hom  moderate  epistaxis  is  rather  a 
relief,  from  those  in  whom  it  is  certainly  an  alarming 
symptom,  and  may  lie  a  source  of  danger.  In  these 
latter  it  should  always  be  promptly  checked  ;  in  the 
former,  delay  is  never  hurtful  and  nuiy  be  useful. 

The  expedients  for  checking  epistaxis  are  very 
numerous,  and  are  best  described  in  order  of  their 
importance,  and  as  in  practice  they  should  be  employed  ; 
the  simpler  measures  being  always  tried  before  those 
which  cause  discomfort  or  pain. 

In  the  first  place,  posilion  is  as  important  in  these 
cases  as  iu  any.  The  patient's  head  should  never  be 
bent  down  over  a  basin,  nor  shouhl  the  circulation  be 
stimulated  by  his  remaining  standing.  Tlie  best  posi- 
tion is  the  sitting  one,  with  the  head  thrown  back.  A 
towel  spread  in  front  like  a  l)ib  will  prevent  the 
clothes  being  .soiled,  and  moreover  will  obviate  that 
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constant  l)lo\viiig  and  wiping  of  the  nose,  wliicli  is 
most  harmful. 

If,  in  addition  to  this  jjcsition,  the  venous  return  to 
the  chest  be  promoted  by  everything  being  made  quite 
loose  round  the  neclc,*  in  very  many  cases  nothing 
furtlier  need  be  done,  and  an  epistaxis,  which  has  per- 
haps lasted  two  or  tliree  hours  while  the  head  was  held 
down  over  a  basin,  will  stop  in  as  many  minutes.  If 
not,  the  next  thing  to  do  is  to  raise  the  arms  above  the 
head,  or  to  rest  the  hands  on  the  toj)  of  the  head.  This 
has  a  very  good  effect,  pi-obably  Ijy  increasing  the 
chest  capacity,  and  thus  lowering  the  intra-thoracic 
blood  pressure  in  the  right  heart  and  the  large  venous 
trunks. 

1"he  application  of  cold  externally  is  the  next  ex- 
pedient. Ice,  or  a  cold  evaporating  compress  is  recom- 
mended to  lie  put  over'  lie  Ijridgc  of  the  nose,  but  it  is 
veiy  doubtful,  if  this  does  any  good.  But  cold 
applied  to  the  nape  of  the  neck,  is  undoubtedly,  a  very 
powerful  agent  for  airest.  Slipping  a  door  key  down 
tlie  back  is  therefore  no  mere  superstition,  but  its  good 
eft'ects  are  better  secured  hy  an  ice-bag  fastened  over 
the  upper  cervical  spine. 

If  these  gentle  measures  have  failed,  we  must  pro- 
ceed to  more  vigoi'ous  ones  in  the  form  of  local  applica- 
tions to  the  bleeding  part,  or  as  near  it  as  may  he,  for 
inasmuch  as  this  is  often  in  the  middle  or  superior 
meatus,  remedies,  unless  they  be  very  carefully  ap- 
plied, fail  to  reach  the  spot  required. 

The  nostrils  may  first  be  syringeil  out  with  iced 
w  ater,  using  a  common  syringe,  or  better,  one  of  Hig- 
ginson's  pattern,  or  a  nasal  douche  (Fig.  7o).  In  using 
the  latter,  the  water  should  be  forced  into  one  nostril, 
so  that  it  can  flow  round  the  posterior  nares,  and  come 
out  at  the  other.  This  is  effected  by  keeping  the  moutli 
wide  open,  so  that  the  soft  palate  is  raised. 


•  It  iniiy  be  wortli  while  to  remin  1  the  reader  that  the  colhir  .il 
the  jersey  may  be  tisTht,  while  that  of  the  outev  shirt  looks  qinto 
loose.   Ill  the  ca-se  of  woiuoti  it  is  also  wise  to  loosen  the  stiiys. 
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Instead  of  iced  water,  a  weak  solution  of  percliloritle 
of  iron,  say  one  to  two  drachms  of  the  liq.  ferri 
percliloridi  to  a  pint  of  water,  or  of  the  sulphate  of 


Fif!.  75. — Nmal  Douche. 

iron,  or  of  alum  in  similar  proportions,  may  be  ad- 
vantageoTisly  used. 

Epistaxis  may  be  checked  also  by  the  use  of  .sidid 
astringents,  as  powdered  alum  or  tannin,  used  as  snuffs. 
The  powder,  when  placed  in  a  paper,  fuhled  so  as  to 
inake  a  trough,  is  "  sniffed  "  .strongly  up  the  nose.  This 
IK  a  very  irritating  and  dis.igreeable  proceeding,  ami  is 
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not  to  be  recommended  if  otlier  means  of  arrest  are  at 
hand. 

In  cases  of  continued  failure,  we  fall  Ijack  on  the 
last  resource  of  plugging  the  bleeding  nostril ;  for 
digital  compression  of  any  external  arterj'  is  obviously 
useless,  and  compression  of  the  nostrils  can  only  be 
useful  in  very  superficial  h;emorrhages,  and  these  are 
not  connnon. 

The  nostrils  may  be  plugged,  either  from  the  front 
alone,  or  by  completely  shutting  up  the  nasal  cavity  on 
one  or  both  sides,  by  plugging  the  posterior  as  well  as 
the  anterior  nares,  or  by  means  of  a  nasal  tampon  or 
inflating  bag. 

PliKjijiiiij  from  the  front  alone.  We  believe  that  if 
this  ojieration  be  thoroughly  performed,  it  will  not 
often  be  necessary  to  resort  to  the  disagreeable  and  not 
altogether  safe  practice  of  plugging  the  postei'ior  nares. 
To  plug  from  the  front,  a  strip  of  lint  at  least  IS 
inches  long  and  a  third  of  an  inch  wide,  and  a  stiff 
director  are  required.  The  strip  may  be  dipped  in 
percliloridc  of  iron  solution,  or  in  carbolic  oil,  if  it  lie 
thought  desirable  (the  latter  is  very  useful  to  prevent 
decomposition),  and  must  then  be  packed  right  back 
to  the  i^osterior  nares,  and  the  full  length  of  the  floor 
of  the  nose  must  be  borne  in  mind. 

The  back  part  being  well  filled,  the  more  accessible 
parts  of  the  cavity  are  plugged  easily  enough,  the  strip 
of  lint  being  gradually  coiled  away  until  the  whole 
nostril  is  full. 

To  I'liKi  the  posterior  7(«/y'.s,  a  "Belloc"s  soimd ''  or 
some  substitute  for  it,  will  be  required,  and  two  suit- 
able little  plugs  fashioned  to  fit  the  anterior  and  pos- 
terior nares  respectively.  They  are  best  made  of  Imt, 
tightly  rolled,  so  as  to  make  two  cylinders  about  an 
inch  long  and  half  an  inch  wide.  The  one  which  is  to 
go  into  the  posterior  nares,  must  be  tied  round  the 
middle  with  a  piece  of  string,  so  that  two  ends,  not  k-^s 
than  a  foot  long,  hang  from  it  in  front,  as  in  the  figure 
(Fig.  76),  while  another  piece,  not  shown  in  the  illustra- 
tion, should  be  fastened  to  it  bfhiud.  so  that  when  the 
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plug  is  adjusted  into  the  posterior  nostril,  this  may  lie 
in  the  pliarynx,  ready  to  be  brought  forward  out  of 
tiie  nioutli  when  the  plug  has  to  be  removed.  These 


J'k..  7(3. — Stclioii  tlirottijlt  l/ie  iitail,  ■<lieii-iii<j  nasal  plii(j-< 
ill  ])Oiilion  icith  JJ'rlloi''--<  ■iOiuuL 

Ijeiug  ready,  the  sound,  eousisting  of  a  cannula,  within 
\vhich  is  a  piece  of  watch  spring,  wliicli  will  curl 
round  tlie  soft  palate  into  tlic  mouth  on  being  pushed 
out  of  the  tube,  is  introduced  along  tlie  floor  of  the 
nostril  wliicli  is  bleeding.  The  watcli  spring  is  pro- 
truded, and  is  hooked  forward  by  the  forefinger  of  the 
left  hand,  uito  tlie  mouth,  and  bolli  ends  of  tlie  string, 
wliich  are  attached  to  tlie  plug  of  lint,  are  quickly 
passed  through  the  eye,  which  will  be  found  at  the  end 
of  the  watchspring.  This  is  then  retracted  into  the 
cannula,  and  the  latter,  when  withdrawn  through  the 
nostril,  will  carry  the  strings  with  it. 

The  strings  must  now  be  separated  from  the  cannula, 
and  drawn  through  the  nostril.  The  plug  will  thus  be 
drawn  into  the  mouth  and  carried  backwards  to  the 
soft  palate  ;  it  must  then  be  passed  behind  this  with 
the  lingers,  and  pushed  ui)wards  into  the  upjjer  part  of 
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the  pharynx,  and  tniction  being  made  on  the  utrings, 
it  can  be  adjusted  l)y  tlitj.  lingers,  to  fit  into  the  pro- 
per opening  of  the  posterior  nares.  Tliis  beini;  done, 
the  other  phig  is  adjusted  into  the  anterior  nostril, 
hetwecn  the  ends  of  string,  whieh  are  lirmly  tied  over 
it  and  fasten  it  tigiitly  to  the  nostril,  which  is  thus 
converted  into  a  shut  cavity. 

The  principal  ditHculties  in  this  plugging  operation 
are,  first,  the  introduction  of  the  sound,  and  the 
bringing  forward  of  the  watchspring,  and  secondly,  the 
a<ljustment  of  the  posterior  plug.  It  is  often  awkwanl 
to  pass  it  round  the  soft  palate,  l)ut  this  being  done, 
the  rest  is  easier.  Still,  it  is  not  difficult  to  mistake 
the  opening  into  wliich  the  plug  is  to  be  placed,  and  to 
avoid  this,  the  fingers  must  be  passed  right  back,  and 
the  nostrils  thoroughly  explored. 

Ditficult  as  the  application  of  these  jdugs  may  be, 
once  applied,  it  is  impossible  for  bleeding  to  continue. 
Unfortunately,  it  is  not  safe  to  retain  them  m  position 
long,  36  hours  Ijeing  probably  tlie  outside  limit  : 
necrosis  of  the  palatine  bones,  extreme  fwtor,  and 
blood  poisoning  being  apt  to  occur. 

It  is  very  rarelj'  indeed  that  llie  socbJ  0/ an  txl racted 
looi/i  bleeds  to  any  troublesome  extent,  considering  the 
enormous  number  of  extractions  performed.  When  it 
does  haj)pen,  it  is  almost  always  in  patients  who 
are  either  in  very  feeble  health,  or  else  who  are  affected 
with  some  form  of  the  luumorrhagic  diathesis. 

Sometimes,  indeed  pretty  frequently  the  socket 
of  the  tooth  goes  on  bleeding  for  some  hours,  in  con- 
sequence of  the  nutrient  \'essel  being  unusually  large 
or  unable  to  contract.  In  such  a  case  the  bleeding 
conies  from  one  or  two  points,  and  is  not  at  all 
dangerous.  In  the  really  serious  cases,  from  the 
whole  gum  and  lining  of  the  socket  there  appears  a 
general  welling  up  of  blood,  and  this  is  sometimes  hard 
to  check.  An  "alveolar  tourniquet"  lias  been  in- 
vented for  the  purpose,  but  it  is  now  liardly  ever  used, 
and  reliance  is  placed  on  conscientious  plugging,  and 
the  actual  cautery. 
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In  plugging,  lint  or  cotton  wool  is  generally  used, 
either  plain,  or  dipped  in  some  styptic,  such  as 
turpentine,  carljolic  acid,  creasote,  or  alum.  In  any 
case  it  must  be  packed  away  very  firmly  indeed,  filling 
the  whole  socket,  and  a  little  moi-c,  so  that  tlie  plug- 
may  be  kept  in  proper  position  by  the  opposite  tooth, 
if  the  jaws  i)e  closed  with  a  four-tailed  bandage. 

Another  plan  is  to  rephice  the  exlraclcd  tooth,  if  it  ha  -; 
been  kept,  and  this  often  answers  very  well  Every 
surgeon,  however,  may  conio  across  cases  in  whicli  tlie 
repeated  hemorrhages  are  endangering  the  life  of  the 
patient,  from  even  such  a  trivial  cause  as  this.  Tliesc 
extreme  cases  will  generally  he  found  to  be  associated 
with  well  marked  luemorrhagic  diathesis,  and  in  many 
instances  constitututional  treatment  has  been  found  a 
most  important  accessory  to  local  measures.  Probably 
of  these  latter  some  form  of  the  actual  cautery  will 
be  found  the  most  useful. 

Recurrent,  or  reactionunj  hn'morrha  r,  is  that  form 
which  comes  on  as  soon  as  the  period  of  lowered 
cardiac  action  and  partial  collapse,  which  is  occasioned 
by  the  shock  of  an  operation,  or  of  an  accident,  pa.sses 
off,  i.e.,  within  four  or  five  hours  of  the  injury.  By 
this  time,  too,  the  contraccion  occasioned  by  tlie 
exposure  and  division  of  the  vessels,  has  largely  passed 
away.  There  is  then  jjrcseut  a  condition  of  increased 
cardiac  activity  and  relaxed  vascular  \ialls,  so  that  it 
is  not  surprising  that  very  frequently  there  is  free 
general  oozing  from  a  wound,  which  at  the  time  it  was 
done  up  appeared  quite  dry.  The  bleeding  is  chieliy 
capdlary,  or  proceeds  from  small  arterioles,  which  had 
been  so  firudy  contracted  as  not  to  declare  their 
presence  at  the  former  examiuation.  Now,  too,  larger 
trunks  wliicli  have  been  tied,  but  not  very  firmly,  may 
burst  tiioir  bonds  and  bleed  freely. 

In  the  majority  of  these  cases,  raising  the  limb  and 
putting  some  increased  pressure  on  the  wound,  will  lie 
all  that  is  required  ;  as  the  condition  of  over-action 
passes  away,  so  will  the  Itloeding cease,  and  if  it  be  very 
^■light,   nothing  at  all  need    be    done.      If  however 
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it  should  continue,  the  effect  of  an  ice  bag  over  the 
part  should  be  tried ;  this  failing,  the  dressings  must 
be  undone  and  the  wound  exposed.  It  may  now 
be  syringed  out  with  cold  water,  and  a  few  minutes' 
delay  granted  to  see  its  effect.  .Should  the  hiemori  hage 
still  gu  on,  the  wound  miist  be  opened  up  and  the  clots 
cleared  out  ;  it  will  then  be  seen  whether  the  hiemdr- 
rhage  proceeds  from  any  vessels  requiring  torsiim 
or  ligature,  or  whether  it  is  purely  capillar^'.  If  the 
former,  the  vessels  must  of  course  be  secured ;  if 
the  latter,  the  clearing  out  the  clots  will  have  had 
a  very  good  effect,  and  this,  with  a  few  muiutes' 
exposure  to  cold,  or  the  application  of  a  hot  flannel  (as 
before  described)  will  be  sufficient  to  arrest  the 
bleeding.  The  wound  must  be  then  redressed  and  put 
up  rather  firmly. 

It  must  be  recollected  that  a  smart  reactionary 
luemori-hage,  and  the  means  taken  for  its  arrest,  may 
be  sufficient  to  cause  a  collapse,  similar  to  the  original 
one.  The  bleeding  will  then  cease  as  it  did  before,  and 
from  the  same  causes,  and  it  may  also  be  succeeded  by 
a  reactionary  state,  sufficient  to  cause  a  further  loss  of 
blood. 

In  these  cases,  therefore,  after  reactionary  hemor- 
rhage has  once  occurred,  the  patient  should  be 
watched. 


Chapter  IX. 


THE    FIRST  TriEAT-MKNT  OF  SHOCK,   OR  COLLAPSE,  FITS, 
ETC. 

tShocL,  or  collapte.  We  will  take  first,  cases  of  ulioch 
from  severe,  injur;/  inilhout  ha'inorrhcK/e. 

The  slow,  feeble,  or  almost  amiihilatecl  pulse,  the 
pallor  of  the  lips,  and  coldness  of  the  e.xtremities,  the 
mental  hebetude,  the  anajstliesia  of  the  surface,  the 
relaxation  of  the  sphincters,  the  lessened  secretion  of 
urine,  the  impaired  muscular  action,  all  point  to  a 
state  of  seeming  li/elessness,  and  it  is  this  which  gives  the 
clue  to  the  line  of  treatment.  The  weakened  heart  can 
barely  keep  its  own  and  the  respiratory  centres  going, 
still  less  the  cerebral  cortex.  The  head  must  therefore 
be  as  low,  or  lower,  than  the  rest  of  the  body,  and 
artificial  respiration  must  be  performed  if  necessary. 
The  feeble  circulation  fails  to  maintain  the  heat  of  the 
body  ;  so  it  must  be  supplied  from  without.  There  is 
a  danger  of  the  heart  stop[iing  altogether  ;  therefore  it 
must  be  directly  or  indirectly  stimulated. 

In  practice,  the  first  thing  to  do  wlieu  a  patient 
is  collapsed,  is  to  get  him  to  bed,  between  the  blankets, 
aud  with  the  head  quite  low.  Hot-water  tins,  or  hot 
bricks,  should  then  be  put  in  the  neighbourhood  (if 
the  flanks,  and  between  the  thighs,  care  being  taken 
not  to  scorch  the  skin,  while  the  patient  is  too  in- 
sensitive to  complain.  The  further  measures  will 
depend  upon  the  severity  of  the  shock.  In  slight 
cases,  when  the  feeble  pulse  steadily  gathers  strength 
and  the  respiration  continues  regular  and  becomes 
gradually  dee|3er  ;  in  fine,  when  it  is  evident  that  the 
condition  is  rather  one  of  a  temporarj^  lowering  of 
vitality  than  of  apparent  lijejefssncis,  few  further 
measures  can  be  taken  which  will  be  useful,  llest 
and  warmth,  and  lying  flat,  will  do  all  that  is  wanted. 

Cases  of  a  higher  grade  of  severity  arc  those  where 
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the  patient  can  be  roused  to  swallow,  and  has  a 
fair  respiration  and  a  perceptilile  pujse,  hut  still,  after 
a  little  watching,  does  not  appear  to  be  coming  round, 
<ir  may  seem  to  bo  getting  worse.  {For  shock  is 
eminently  a  relapsing  condition.)  In  these  cases,  sal 
volatile,  ether,  alcohol,  or  some  other  diffusible 
stimulant  should  be  given  in  small  doses,  frequeutlj' 
repeated,  and  of  these,  sal  volatile  is  probably  the  best. 

!Most  cases  of  shock  will  fall  under  one  of  these  two 
heads,  and  with  onlinary  attention,  in  the  absence  of 
other  complications,  they  will  do  well  enough. 

But  more  rarely,  cases  occur  in  wliich  the  collapse, 
the  lifelessness,  is  much  more  profound,  and  then  every 
exertion  will  be  necessary  to  prevent  the  life  going  out 
altogether.  In  these,  the  respiration  will  be  threaten- 
ing to  stop  at  every  moment,  or  may  actually  have 
stopped,  the  pulse  will  be  barely,  or  not  at  all 
perceptible  at  the  wrist,  the  temperature  may 
be  lowered  below  90°,  and  the  insensibility  pro- 
ton nd. 

In  such  a  case  \vc  must  not  M'ait  for  the  natural 
breathing  to  stop,  Ijefore  artificial  respiration  is  set  up. 
The  head  should  lie  ))laced  well  Ijelow  the  level  of  the 
leys  and  body  ;  frictional  warmth  procured  by  hand 
rubbing  ;  while  the  heart  may  be  directly  stinndated 
by  a  hot  mustard  jjlaster,  or  by  a  turjjentine  stupe,  aiid 
the  diaphragm  by  faradisation. 

As  soon  as  the  jiatient  can  swallow,  stinnalauts 
should  be  given,  but  the  risk  of  choking  an  insensible 
person  must  always  lie  kept  in  mind.  Another  method 
of  administering  stimulants,  however,  is  now  coming 
into  general  favour,  and  is  of  extreme  A  alue  in  these 
eases,  namely  by  lu//>oih:r)nic  injic/ioii.  The  etieet  of 
the  intra-venous  (oi-  hypodermic  only)  injection  of  10  or 
].")  drops  of  ether,  or  of  etiieranil  brandy  in  ecpial  parts, 
into  the  arm,  is  very  striking  indeed,  and  in  many 
cases  has  undoubtedly  saved  life.  Stimulant  eneniata 
are  sometimes  very  useful.  Even  in  cases  of  ajipar- 
ently  total  collapse  it  should  be  kept  in  mind  that  tlieie 
nniy  be  only  "  sus)iendeil  '"  animation,  and  it  is  right 
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to  proceed  with  all  approved  methods  of  resnscitntiou 
before  prououncing  the  oonditiou  to  be  hopeless. 

Care  must  be  exercised  not  to  over  stimulate  when 
the  effect  of  the  collapse  begins  to  pass  off,  and  to  leave 
as  much  as  possible  to  red  and  warmtli.  The  collapse 
will  in  any  case  be  followed  by  a  reactionary  period  of 
irritation  and  generally  of  fevei-,  and  this  may  be  much 
aggravated  by  injudicious  treatment  at  the  tirst. 

The  genei'al  effects  of  e.xtrcn;e  and  sudden  hemor- 
rhage are  recognised  as  being  to  a  large  extent  identical 
with  those  of  true  shock  ;  nor  do  the  two  conditions  differ 
generally  in  their  treatment,  except  with  regard  to  the 
question  of  transfusion,  which  we  do  not  here  con- 
sider. 

Si/iicopc.  Inasmuch  as  faintness  is  due  to  partial 
cerebral  anaemia,  brought  on  by  faihire  of  the  heart's 
action,  within  certain  limits,  the  treatment  is  the  same, 
whether  the  syncope  be  merely  emotional,  or  be  due  to 
some  more  definite  cause,  as  general  exhaustion,  cokl, 
haemorrhage,  organic  disease  (especially  cardiac  vah  ular 
incompetence),  or  a  comliination  of  any  of  these. 

As  an  example  of  the  common  fainting  lit,  we  may 
take  that  form  hich  occurs  most  commonly  in  young 
women  or  lads  of  feeble  circulation.  Such  people, 
under  conditions  of  bad  ventilation,  disagreeable  siglits 
or  smells,  fatigue,  or  of  an  empty  stomach,  are  liable  to 
attacks  of  simple  syncope.  They  have  a  sudden  feeling 
of  nausea  and  gicldiness,  and  fall  unconscious  to  the 
ground.  On  exandnation  there  is  found  a  marked 
pallor  and  moistne.ss  of  the  face,  shallow  but  distinct 
respiration,  a  pulse  Just  perceptible  at  the  wrist,  and  a 
peculiar  Haccidity  of  the  lindjs.  The  eyelids  are  half 
open  and  the  lips  parted. 

Presently,  if  left  alone,  the  colour  will  return  to  the 
cheeks,  the  respiration  become  deeper  and  sighing,  the 
eyes  will  open,  and  consciousnes.s  will  return. 

Of  a  similar  nature,  but  even  more  transitory,  i.s  the 


healthy,  sti'ong  people.  Thus,  gi-own  men  often  fain't 
on  being  vaccinated,  or  at  the  sight  of  lilood. 


purely   emotional   form,  which 
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Altliongh  none  of  these  forms  of  syncope  are  danger 
ons,  it  is  well  tli.it  the  attack  should  be  as  short  as 
possible.  The  great  agent  in  the  recovery  is  an  im- 
provement in  the  cerebral  circulation,  and  thebestway 
to  effect  this  is  to  make  the  brain  the  lowest  part  of  the 
))ody.  The  patient  must  therefore  be  kept  lying  down 
(the  position  naturally  assumed),  and  in  every  way 
freedom  of  respiration  and  of  the  circulation  must  be 
attained. 

External  stimuli,  such  as  smelling  salts  {not  too 
strongi,  the  sprinkling  of  cold  water  on  the  head, 
slapping  the  hands,  etc.,  must  be  resorted  to,  but 
stronger  stimulation,  as  faradisation,  is  not  required. 
Fainting  may  often  be  prevented  if  the  patient  be  sitting 
at  the  time  of  the  attack,  by  making  him  lean  well 
forward,  so  that  the  head  comes  almost  between  the 
knees,  and  thus  receives  a  good  blood  supply.  Per- 
haps, too,  t!ie  aorta  is  partly  compressed  by  the 
flexion. 

l?ut  although  the  milder  kinds  of  syncope  are  not 
alarming,  faintness  nuiy  be  a  condition  of  the  greatest 
danger,  and  is  iiuleed  one  of  the  most  frequent  actual 
causes  of  death.  We  have  examples  of  such  extreme 
syncope  as  an  efTect  in  great  exliaustion  from  exposure, 
or  in  starvation;  or  it  may  be  due  to  the  exiiaustive 
effect  of  some  severe  illness. 

If  these  cases  be  left  to  themselves,  they  will  often 
insensibly  drift  onwards  into  death,  and  active  measures 
must  be  taken  to  prevent  this.  The  actual  details  of 
treatment  will  differ  according  to  the  particular  cause 
in  each  case,  but  in  almost  all  respects  they  are  identical 
with  those  for  extreme  hemorrhage,  or  for  shock,  or 
for  drowning  ;  namely,  lying  flat,  warmth,  stimulation, 
injection  of  ether,  etc.  In  addition,  in  very  severe 
forms  of  sj-ncope  it  is  often  useful  to  invert  the  patient, 
so  that  the  head  is  the  lowest  part  of  the  body.  This  i.s 
most  conveniently  done  by  placing  tlie  legs  on  a  couch, 
and  the  head  and  shoulders  on  the  floor.  (This  method 
of  resuscitation  is  called  "  Nclaton's").  Artificial 
respiration,  Faradisation,  and  auto-transfusion,  i.e.. 
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cinptj'ilig  of  tlie  limbs  of  blood  by  hand  rubbing  and 
elevation  may  all  be  somctimeti  required. 

Hi/stericnl  Fits.  Although  no  two  of  tiie.so  attack.s 
are  alike,  there  is  rarely  any  difficulty  in  tiie  diagnosis  : 
indeed  it  is  only  wlien  the  attack  exhibits  the  more 
serious  characters,  of  what  is  termed  hi/stero-cpileps;/, 
that  any  doubt  can  arise.  In  cirdinary  cases  the  Hushed 
tearful  face,  the  panting  breatii,  the  emotional  laughter 
or  sobbing,  the  jei'king  movements,  not  truly  con- 
vulsive, and  the  almost  invariable  termination  in  a 
flood  of  tears,  and  (though  this  is  naturally  not  so 
evident)  with  a  profuse  secretion  of  almost  colourless 
urine  ;  all  these  points  are  characteristic  of  the  hys- 
terical attack,  and  could  not  occur  in  a  real  fit. 

Moreover,  if  there  be  any  doubt,  analysis  of  the 
symptoms  will  show  that  the  condition  is  a  mimici-y  of 
graver  disease,  and  that  there  is  a  "  contrariness  "  in 
the  behaviour  of  all  these  patients,  which  is  very  char- 
acteristic. Try  to  open  the  eyes,  and  they  will  be 
screwed  up  :  or  the  mouth,  and  the  teeth  will  imme- 
diately be  clenched  ;  the  tongue,  however,  never  being 
bitten.  So,  if  an  effort  be  made  to  sit  the  patient  up, 
she  will  immediately  flop  down  on  the  floor,  but  in 
doing  so  will  give  a  further  evidence  of  the  nature  of 
the  attack,  for  in  falling,  even  though  there  be  appar- 
ently a  loss  of  consciousness,  the  patient  will  carefully 
guard  herself  against  injury. 

Apparent  unconsciousness  is  often  present,  and  a 
kind  of  an;esthesia,  so  that  needles  may  be  run  deejily 
into  fleshy  parts  without  eliciting  a  sign  of  pain  ;  yet 
both  these  states  are  really  deceptive.  The  ana-sthesia 
is  the  result  of  an  exaltation  akin  to  the  ecstasy  of  a 
flagellant,  and  the  unconsciousness  is  only  on  the 
surface.  In  fact,  as  in  the  conditions  of  hypnotism 
(which  in  many  other  respects  resembles  hysteria), 
there  is  quite  an  abnornial  intelligence  of  surrounding 
affairs.  No  hysterical  woman,  though  slio  may  be  to 
all  appearance  profoundly  unconscious,  would  ever 
allow  anyone  to  cut  oft'  her  hair.  Moreover,  while  this 
emotional  condition  lasts,  patients  are  very  complctelv 
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"  en  yapjyorl  "  with  the  state  of  iiiiml  of  tliose  around 
them,  and  promptly  become  much  worse,  or  speedily 
recover,  according  to  the  behaviour  of  the  bj'standers. 

Although  we  have  said  that  the  symptoms  are  a 
mimicry  of  other  disease,  no  greater  mistake  can  Ije 
made  than  to  treat  these  sufferers  as  malingerers.  The 
ilhiess  is  real  enough,  althougli  it  is  a  moral,  rather  than 
a  physical  ailment;  and  altlioiigli  the  sj'mptomsbe  not 
genuine,  the  object  to  be  attained  is  to  cut  tlie  attack 
as  short  as  ijossible,  and  to  diminish  the  cliances  of  its 
recurrence.  On  tlie  one  hand,  the  tendency  to  recur 
will  be  increased  if  the  symptoms  are  treated  as  if  they 
were  signs  of  a  grave  mysterious  illness,  and  on  tlie 
other,  the  severity  of  the  present  attack  will  very 
likely  be  aggravated  by  harshness  or  rough  treatment, 
'i'he  "bucket  of  cold  \\ater  "  we  believe  to  be  always 
harmful,  but  so  is  the  other  extreme  of  profuse 
sympathy,  mixed  with  restoratives  such  as  sal  volatile, 
or  chloric  ether,  or  with  comforting  glasses  of  hot 
brandy  and  water. 

As  M'e  have  stated  before,  hysterical  people  may  be 
(piite  well  trusted  not  to  hurt  themselves,  so  in  almost 
all  cases  the  best  thing  to  do  is  to  leave  them  alone. 
Nothing  conduces  more  to  a  quick  recovery  than  tliat 
the  patient  shall  be  convinced  that  her  co'.Hlition  is  one 
which  excites  no  alarm,  no  pity,  and  no  anger  ;  and 
liearing  in  mind  how  hyper-sensitive  these  patients  are 
to  external  conditions,  all  fussy  friends  should  be 
rigidly  excluded.  Indeed,  there  is  no  necessity  for 
anyone  to  remain  in  attendance,  and  if  the  jiatient  Iie 
simply  laid  on  her  bed  at  the  eonnnencemeut  of  an 
attack ,  and  left  to  come  out  of  it  as  soon  as  she  «  ill, 
nothing  better  can  be  done. 

A  mixture  of  hysterical  and  alcoholic  excitement  is 
not  uncommon  in  hospital  casualt.y  rooms.  These 
cases  again  may  be  left  to  themselves  or  may  often  be 
more  quickly  restored  to  their  right  minds  by  a  brisk 
emetic. 

The  unconsciousness  which  is  due  to  a  distinct 
in  jury  to  the  head  may  be  of  tlie  kind  known  as  cmicitJi- 
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sioii  or  stunning,  or  it  may  be  clue  to  the  compression 
of  some  part  of  the  brain  by  a  portion  of  the  skull 
w  hich  has  been  driven  in  upon  it  ;  or  by  a  collection  of 
blood  etiused  between  the  brain  and  its  membranes,  or 
the  membranes  and  the  l)one,  or  witliin  the  brain 
substance. 

'\A'ith  regard  to  the  latter  of  these  tw  o  forms,  as  we 
are  consiileriug  the  question  of  treatment  only,  we  need 
not  stop  to  distinguish  it  from  that  kind  of  comatose 
unconsciousness  which  is  brought  on  by  an  attack  of 
apoplexy,  and  which  is  presently  to  be  described. 

The  former  conditicm,  of  concussion  or  stunning, 
appears  to  be  a  transient  abolition  of  the  higher  cerebral 
faculties,  brought  on  by  a  mechanical  shaking  up  of  the 
brain  substance,  without  the  infliction  of  structural 
injury.  hile  concussion  lasts  the  unconsciousness  is 
absolute,  while  many  of  the  symptoms  of  general  shock 
are  present.  Vomiting  very  generally  occurs  as  the 
condition  passes  off. 

It  is  rare  for  the  stunning  to  last  many  minutes,  the 
reported  cases  of  prolonged  unconsciousness  due  to 
brain  concussion  being  probably  due  to  some  delinite 
structural  Ijrain  lesion. 

As  for  the  treatment,  the  points  to  be  recollected  are 
almost  entirely  negative  ones.  No  effort  should  be 
made  to  restore  consciousness,  but  on  the  contrary,  the 
shaken  brain  cells  should  be  allowed  the  most  complete 
repose,  and  darkness,  silence,  and  such  warmth  in  bed 
as  may  lie  necessary  to  promote  recovery  from  the 
shock  are  indicated.  After  the  actual  concussion  has 
passed  away,  it  is  always  wise  to  keep  the  patient  quiet, 
with  a  simple  diet,  and  to  avoid  excitement  and  brain 
work,  for  the  remote  effects  of  concussion  may  be 
serious,  although  the  immediate  stunning  may  have 
lasted  hardly  more  than  a  few  seconds. 

Two  great  groups  of  attacks,  or  states  of  disease,  are 
especially  designated  by  the  common  term  of  "fits," 
althougli  as  every  one  knows,  the  name  is  applied  to 
many  other  conditions  as  well.  Those  ai-e  the  two 
aiioplerlie,  and  the  epileptic  state,  and  the  first  ce;  tiiinly, 
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ami  probably  both,  may  be  produced  Ijy  very  various 
causes. 

As  elfectual  causes  of  tlie  apoplectic  state,  v.  e  may 
have  hcrmorrltaijc  (the  commonest),  causing  the  attack 
eitlier  through  brain  shock,  i^ressure,  or  laceration  ; 
urimi'iu  :  aci/lr  alcoholism,  or  the  circulation  of  some 
other  poison  in  tlie  blood  ;  or  rapid  serou,-<  ell'usion  on 
the  surface  of  the  brain  ;  (the  existence  of  this  serous 
apoplexy  is  now  much  questioned),  and  we  also  find 
cases  of  so  called  mnph  apoplexy,  in  which  the  exciting 
cause  of  the  lit  cannot  be  traced  with  certainty. 

But  the  apoplectic  state  or  Jit,  from  -w  hichever  of 
tliese  causes  it  may  arise,  will  present  very  much  the 
same  symjitoms  ;  namely,  of  loss  of  conscioiimt.is  vjithout 
failure  of  the  heart's  action,  while,  in  tlie  vast  majority 
of  cases,  there  will  be  evidence  also  of  some  local  cere- 
bral lesion  in  the  shape  of  convulsive  movements,  or 
paralysis,  or  both,  the  paralysis  generally  remaining 
after  the  actual  fit  lias  passed  ;  inasmucli  as  we  have 
only  liere  to  consider  the  practical  management  of  the 
patient  during  the  attack,  a  differential  diagnosis  is  not 
at  all  necessary. 

Taking  the  case  of  an  apoplectic  fit  arising  from 
cerebral  liaiuorrhage,  its  course  will  be  something  like 
the  following. 

After  a  varying  prodromal  period,  during  which  there 
may  have  been  warnings,  in  the  way  of  mental  confu- 
sion, giddiness,  etc. ,  the  fit  proper  generally  comes  on 
quite  suddenly,  often  during  some  emotion,  or  some 
unusual  exertion.  The  prominent  system  is  the  com- 
plete loss  of  consciousness,  but  preceding  this,  there 
may  be  a  short  period  of  convulsive  twitchings  of  the 
face  or  limbs.  When  consciousness  is  lost,  the  patient 
falls  to  the  ground,  the  breatliing  becomes  laboured 
and  stertorous,  with  a  Happing  in  and  out  of  the  cheeks, 
caiised  by  their  paralysis,  and  by  that  of  the  soft 
palate.  Commonly  one  side  of  the  body,  and  the 
opposite  side  of  the  face  and  tongue  will  now  be  found 
to  be  partly  convulsed,  partly  paralysed.  As  the  fit 
continues  the  paralj'tic  symptoms  become  more  de- 
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veloped,  and  with  tliis  there  is  steadily  deepening 
coma.  Eeflex  is  nearly  or  quite  abolished,  and  the 
pupils  may  be  widely  dilated,  or  unequal,  or  small,  but 
are  generally  fixed,  and  in  any  case,  do  not  react  to 
light. 

The  pulse  as  a  rule  is  full  and  slow.  The  larger 
venous  trunks  are  often  distended.  (This  is  the 
condition  in  hemorrhagic  cases.  In  unemic  Ht;;,  pallor, 
and  a  small  pulse  are  frequently  present.)  In  such 
a  case  the  coma  may  get  steadily  deeper  and  eud 
in  death,  without  any  effort  at  a  rally,  in  a  few  hours 
or  days.  If  this  does  not  happen,  after  a  period  so 
variable  that  no  estimate  is  possible,  there  is  a  gradual 
lightening  of  the  coma,  twitchings  o  5ase,  mid  I'eflex 
gradually  returns.  Later,  the  patient  can  be  partially 
roused,  and  tiien  returns  to  a  state  of  consciousness. 
This,  however,  is  rarely  at  first  unclouded,  and  with  it 
there  generally  comes  the  appreciation  of  permanent 
paralysis  of  the  limbs  or  face,|  and  often,  aphasia 
ill  some  one  of  its  forms.  The  after  liistory  of  the  case 
is  generally  one  of  improvement. 

Bearing  in  mind  the  usual  cause  of  this  condition  of 
apoplexy,  it  will  be  plain  that  all  direct  attcm[)ts  at 
rousing  or  restoration  of  consciousness  wdl  not  only  be 
futile,  hut  will  be  actively  harmful.  The  first  and 
great  point  in  the  treatment  will  be  to  get  the 
circulation  as  quiet,  and  the  heart's  action  as  free  from 
embarrassment  as  is  possible.  A  "do  nothing"  policy 
is  therefore  on  many  points  essential  ;  but,  except  in 
the  more  transient  and  slighter  attacks,  or  on  the  other 
hand,  in  those  cases  of  cq)oph:ru  j'oadroijanle,  in  which 
death  occurs  almost  immediatt;iy,  there  arc  certain 
indications  for  relief  of  the  eei  eliral  circulation  which 
should,  if  possible,  be  fulHUed. 

There  will  be  little  difficulty  in  recognising  whether 
the  case  be  one  in  which  notliing  is  required  except 
absolute  rest  and  quiet  watcliing,  or  whether  more 
active  treatment  be  called  for.  In  the  latter  case, 
the  chief  measures  arc  the  local  application  of  cold  to 
the  head,  blood  letting,  and  free  purgation.    If  the 
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head  be  liot,  or  the  face  flushed,  it  can  never  be  unwise 
to  cut  the  liair  short,  and  apply  an  ice  bag,  or  cold 
water. 

Such  measures  as  bleeding,  leeching,  wet  or  dry 
cui^ping,  or  a  free,  diustic  purging  may,  any  of  them,  be 
ordered  by  the  responsible  medical  officers,  but  in  the 
majoricy  of  cases  of  apoplexy,  the  one  thing  needful  in 
the  first  place,  is  to  keep  the  patient  still  in  bed,  witli 
the  head  slightly  raised,  in  a  dark  room,  taking 
particular  care  that  there  be  no  obstruction  to  the 
respiration. 

The  practical  management  of  an  E}iileptk'  Fit  may 
be  very  shortly  described.  In  the  epileptic,  as  in  the 
apoplectic  state,  tlie  prominent  feature  is  the  ab.solute 
loss  of  consciousness.  The  attacks  also  vary  infinitely 
in  their  severity  and  duration,  from  those  cases  of 
j.etU  mal — iu  which  there  is  a  momentary  confusion 
and  loss  of  consciousness,  gone  almost  before  it  is  felt 
— to  the  most  violent  storms  of  convulsions,  lasting,  it 
may  be,  a  full  half  hour.  The  following  may  be  taken 
as  an  account  of  a  moderately  severe  epileptic  fit. 

Quite  suddenly,  or  after  some  subjective  premonitions, 
as  of  a  creeping  sensation,  or  travelling  wave  of  coldness 
01'  the  like,  which  is  known  by  the  name  of  an 
"Aura,"  the  patient  becomes  unconscious  and  falls  to 
the  ground,  often  with  a  cry  or  groan.  Almost  all  the 
body  is  then  thrown  into  a  state  of  tonic  convulsion  ; 
the  respiratory  movements  are  arrested  with  the 
others,  and  the  patient  becomes  more  or  less  as- 
phyxiated. The  asphyxia  however,  seldom  becomes 
extreme,  and  after  a  time,  shorter  than  it  appears 
to  the  lookers  on,  the  tonic  contraction  passess  over 
into  a  state  of  general  clonic  convulsion,  in  which  the 
lindjs  are  tossed  hither  and  thither,  damage  to  them 
being  often  inflicted.  At  this  stage,  too,  the  tongue 
may  be  bitten,  or  the  nails  driven  into  the  palms, 
(jradually,  and  generally  after  a  very  few  minutes,  tlie 
convulsive  mo\cments  quiet  down,  and  a  condition 
resembling  coma,  but  which  only  in  the  most  severe 
cases  is  true  coma,  follows.     Soon  this  comatose  state 


OF  THE  TREATMENT  OF  SHOCK,  COLLAPSE,  ETC.  lol 


passes  into  cue  more  like  natural  sleep  ;  the  asphyxial 
L'oloiir  disappears,  aiul  as  a  rule,  the  jiatient  wakes  up 
witliiu  half  an  hour  or  an  hour,  ignorant  of  wliat  has 
happened,  unless  previous  experience  has  taught  him 
to  understand  the  position  of  affairs. 

In  such  an  attack,  nothing  ought  to  be  done  with 
the  idea  of  any  restoration  to  consciousness,  and  all 
that  is  called  for,  is  to  see  that  during  the  convulsions 
the  jiatient  does  himself  no  injury,  either  by  tossing 
his  limbs  or  head  aljout,  or  by  getting  into  such  a 
position  that  respiration  is  interfered  with.  Anything 
tight  about  tlie  neck,  chest,  or  abdomen,  sliould  be 
loosened,  and  especial  care  should  be  taken  that  the 
tongue  does  not  get  caught  between  the  teeth.  If  this 
happens,  the  jaws  must  be  forced  open,  and  a  piece  of 
cork,  or  wood,  or  some  other  suitable  wedge  insei'ted  to 
keep  them  apart. 

Strenuous  efforts  at  restraint  of  tlie  convulsions 
appear  rather  to  excite  them,  and  are  never  necessary. 
As  soon  as  the  violence  of  the  fit  is  over,  the  quieter 
the  patient  is  left  the  better,  and  if  natural  sleep 
follows,  it  should  be  encouraged  to  last  as  long  aa 
possible.  On  waking  up,  if  any  signs  of  exliaustion 
are  present,  a  little  soup  or  beef  tea  is  useful,  but 
no  alcohol. 

Epikqjtir  inalinijeriiuj.  In  hospital  practice  the 
liouse  surgeon  or  dresser  must  be  on  his  guard  against 
Ijcing  deceived  by  malingerers,  who  feign  to  be  epileptics 
in  order  to  obtain  admission.  The  only  way  to  detect 
them  with  certainty  is  to  be  thoroughly  acquainted 
with  the  .symptoms  of  the  genuine  attack. 

Foaming  at  the  mouth  may  be  simulated  by  soap, 
and  much  "lather"  about  the  lips  is  in  itself  sus-- 
picious  ;  but  the  crucial  point  is  the  insensibility.  In 
genuine  cases  this  is  absolute.  Many  malingerers  are 
aware  of  this,  and  will  bear  pain  inflicted  as  a  test, 
with  a  fortitude  worthy  of  a  better  cause,  but 
faradisation  judiciously  applied  can  hardly  be  resisted 
for  more  than  a  few  moments. 

The   Connddons   of  iii/an/s.     The  equal  balance 
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of  tlie  cerebral  govennueiit  is,  iii  infants,  very  ea.siJy 
upset,  and  convulsive  attacks  may  occur  from  very 
slight  causes.  ^Vornis,  teething,  intestinal  irri- 
tation, cerebral  irritation,  as  in  rickets,  or  some 
local  irritation,  even  that  of  a  pin,  may,  any 
of  them,  be  sufiicient  to  hrin^  on  an  attack.  On 
the  other  hand,  the  lit  may  be  an  indication  of  the 
gravest  bi'ain  disease,  or  may  stand  in  tlie  place  of  the 
initial  rigor  which  in  adults  heralds  the  onset  of  some 
aL-ute  fever. 

But  the  "infantile  convulsions"  which  we  liere 
consider,  are  epilepti-form  fits,  arising  as  a  reflex  from 
such  local  and  temporary  causes  as  we  first  mentioned, 
and  altliougli  tliey  are  alarming,  are  seldom  per- 
manently harmful. 

Taking  as  an  example,  the  convulsions  caused  by  the 
irritation  of  the  gums  during  teething,  we  shall  find 
that  tlie  child,  after  being  hot  and  fretful  for  some 
hours  previously,  is  noticed  suddenly  to  "look  queer," 
or  to  squint.  A  general  spasm  of  rigiditj'  then  passes 
over  the  body,  the  face  becomes  pale  and  set,  the 
eyeballs  are  turned  inwards,  and  respiration  is  almost 
aiTested,  in  consequence  of  which  an  asphyxial  look 
quickly  develops.  This  rigidity,  however,  generally 
lasts  only  for  a  few  seconds,  and  is  succeeded  by 
twitchings  of  the  face,  and  other  clonic  convulsions. 
'L'hese  again  quickly  subside,  anil  the  child  falls  into  a 
sleepy,  semi-comatose  condition,  which  soon  becomes  a 
natural  sleep.  Consciousness;  is  quite  abolished  during 
the  fit  itself. 

This  is  an  account  of  a  ratiier  severe  fit,  and  they 
are  found  of  all  degrees.  Often  the  whole  attack  is 
compressed  into  a  momentary  loss  of  consciousness, 
with  a  spasm  of  rigidity,  followed  by  a  little  drowsy 
heaviness.  But  in  all,  except  the  very  slightest,  the 
condition  is  certainly  one  which  must  lie  hurtful  to 
brain  action  ;  the  cerebral  circulation,  therefore, 
should  be  relieved  if  possible,  and  that  quickly  ;  such 
relief  can  be  given  most  directly  and  readily  by  putting 
the  child  into  a  hot  bath  at  once,  at  as  high  a  tem- 
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perature  as  can  be  borne  (say  103°  Fall.)  If  tlii.s  can 
be  got  directly,  the  child  may  with  advantage  be  put 
in  clothes  and  all,  and  undressed  in  the  water.  It 
should  be  immersed  up  to  the  neck,  and  a  sponge  of 
cold  water  may  be  placed  at  the  back  of  the  head. 

Indirectly,  too,  the  bath  fulfils  several  good  pur- 
poses. The  undressing  of  the  child  will  enable  a 
thorough  examination  to  be  made,  and  will  discover  if, 
by  any  carelessness,  there  be  a  pin  running  into  the 
skin,  or  any  other  local  irritation.  Possibly  the 
warmth  may  hasten  the  appearance  of  the  rash  of  some 
fever,  or  if  there  be  intestinal  colic,  this  will  be 
relieved. 


Chapter  X. 


OF  RESTORATION  FROM  DROWNING,  ETC. 

In  all  forms  of  asphyxia  it  is  important  to  recollect, 
first,  that  insensibility  conies  on  very  soon,  some  time 
before  the  convulsive  struggles  cease,  and  is  succeeded 
by  a  paralysis  of  all  the  voluntary  muscles,  including 
those  of  respiration  ;  and  secondly,  that  the  heart's 
action  may  continue  for  a  lorg  time  after  the  ordinary 
muscular  movements  are  abolished. 

It  will  probably  save  needless  repetition  if  we  here 
con.sider  the  steps  to  be  taken  w  itli  the  object  of 
restoring  suspiended  animation  in  ordinary  cases  of 
drowning  ;  and  taking  this  account  as  a  typical  case 
of  suffocation,  to  leave  it  to  the  reader's  common  sense 
to  fill  in  the  details  of  the  slight  variations  which  are 
called  for  by  the  difl'erent  circumstances  of  other  forms. 

In  drowning,  several  causes  are  generally  present  to 
Ijroduce  a  condition  of  lifelessness,  in  addition  to  the 
asphyxia  itself.  Thus,  shock  is  often  present  and  may 
be  a  very  important  factor.  Exhaustion  from  long- 
continued  struggling,  and  the  efl:"ects  of  exposure  to 
cold,  are  also  common,  and  have  to  be  dealt  with. 

Still,  tlie  great  agent  in  producing  the  condition,  is 
suffocation,  and  this  nnist  first  of  all  be  combatted. 

Suppiisiug,  then,  that  the  body  of  an  apparently 
drowned  person  has  been  recovered  from  the  water, 
and  that  respiration  is  found  to  have  stopped,  it  may 
well  be  that  the  breathing  can  be  set  going  again  by 
simply  making  sudden  forcible  pressure  at  the  pit  of 
the  stomach  some  three  or  four  times,  at  intervals  of 
tiiree  or  four  seconds  ;  but  should  this  not  be  quickly 
followed  by  respiratory  movements,  artificial  respira- 
tion xirojjer  should  be  at  once  begun.* 

'  It  is  generally  best  to  do  this  on  the  spot,  but  if  a  shed 
01-  house  bp  close  at  liand,  the  loss  of  a  few  nnmonts  may  soaie- 
times  be  risk 'd,  in  view  of  other  a  Ivantages. 
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For  this  method  to  be  of  the  least  avail,  all  its 
details  must  be  carried  out  regularly  and  thoroughly ; 
the  object  beiug  so  far  to  imitate  the  natural  thoracic 
and  abdominal  movements,  that  air  may  be  sucked 
into,  and  squeezed  out  of,  the  chest. 

The  three  principal  ways  of  doing  this  are  known  as 
"Sylvester's,"  "Marshall  Hall's,"  and  "Howard's." 

In  Svlvester's  method  (Fig.  77)  the  arms  are  used 
as  levers,  acting  so  as  to  expand  the  chest  walls  by 
means  of  tlie  muscles  placed  between  tlie  limbs  and  the 
trunk,  the  origins  of  tlie  muscles  acting  now  as  inser- 
tions, and  rice  vi-ysa. 

The  patient  should  first  be  laid  on  his  back,  and 
some  convenient  support  be  placed  under  the  shoulders, 
so  that  the  chest  may  be  thi'own  out,  and  the  neck 
extended,  with  the  head  thrown  back.  (See  illustra- 
tion.)    If  this  be  properly  managed,  there  will  not 
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generally  lie  any  necessity  for  the  tongue  to  be  drawn 
out  of  the  mouth,  for  the  larynx  will  be  kept  open  by 
the  chin  being  kept  well  up.  But  it  may  .sometimes  be 
desirable  for  an  assistant  to  di-aw  forward  the  ton-iiic 
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and  if  so,  the  best  way  to  hold  it,  in  the  a)jscnce  of 
proper  forceps,  is  with  the  corner  of  a  liaiidkercliief 
between  the  finger  and  thumb.  This  is  much  better 
than  trying  to  fasten  the  organ  down  to  the  chin  with 
an  indiarubber  band,  or  running  a  liair-piu  through  it, 
as  has  been  recommended. 

Everything  wliicli  in  the  least  confines  the  neck,  or 
chest,  or  abdomen,  must  be  loosened,  and  the  mouth 
and  nostrils  cleansed  from  any  mud,  etc.  Should  there 
be  any  water  lying  in  the  pharynx  the  patient  may  be 
turned  over  on  one  side  to  let  it  run  out  of  the  mouth, 
liut  no  direct  attempt  should  be  made  to  empty  the 
stomach. 

These  preparations  should  only  occupy  a  few 
moments.  The  surgeon  tlien  kneeling  at  the  patient's 
head  must  take  hold  of  the  arms  above  the  wrists,  and 
carry  them  well  over  the  head  right  back  as  far  as  thej' 
will  go,  as  shewn  in  the  figure.  The  chest  walls  will 
then  be  expanded,  and  generally  air  can  be  heard  pass- 
ing through  the  glottis.  Tlie  arms  must  then  be 
brought  (lown  against  the  sides,  and  the  forearms 
crossed  over  the  pit  of  the  stomach.  Leaning  now  with 
his  weight  upon  them,  the  operator  makes  forcible 
pressure  upon  the  abdomen,  so  as  to  press  up  the 
diaphragm,  and  this  should  elicit  a  distinct  gi'uut  from 
the  patient ;  if  it  does  not  it  is  doubtful  if  air  has 
entered  the  chest  cavity  at  all ;  the  whole  process  is 
then  repeated. 

The  rate  at  which  artificial  respiration  should  be 
made  varies  ^\■ith  the  age  of  the  patient,  and  should  be 
about  the  rate  of  normal  breathing  for  that  age,  say, 
for  an  adult,  17  times  a  minute. 

If  recovery  be  going  to  take  place,  generally  a  very 
few  minutes  \vill  be  suHicient  to  restore  natural  breath- 
ing movements,  and  then  care  must  be  taken  not  to 
interfere  with  the  short  gasps  with  which  natural 
respiration  begins  ;  but  the  patient  must  still  be  care- 
fully watched,  for  the  condition,  like  that  of  shock,  is 
one  very  prone  to  relapse,  and  the  rcsiiiration  may  fail 
aeain  after  it  has  been  restored . 

o 
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While  this  principal  restorative  process  is  being 
carried  out,  other  secondary  aids  to  recovery  should  be 
attended  to.  These  do  not  difl'cr  greatly  from  those 
already  descrilied  foi'  shock. 

A  warm  bath  should  be  prepared,  and  the  dripping 
clothes  exchanged  for  dry  warm  blankets.  Frictional 
warmth  is  a  very  useful  agent,  and  the  extremities  and 
Hanks  may  be  energetically  rubbed  in  the  direction  of 
tlie  venous  circulation. 

As  soon  as  respiration  has  been  fairly  established, 
the  hot  bath,  if  procuraljle,  may  be  used.  The  temper- 
ature must  be  high,  say  104°  Fah.,  and  the  time  of 
immersion  short.  The  patient  may  then  be  put  to  bed 
between  blankets,  witli  hot  water  bottles,  and  some 
stimulant,  such  as  hot  brandy  and  water  nuiy  be  given, 
especially  if  there  bo  still  feebleness  of  the  heart's 
action,  or  shivering. 

Marshall  Hall's  method  is  generally  said  to  be  easier 
for  one  person  to  perform  unaided  if  the  patient  be 
heavy,  or  the  operator  weak.  \Vhether  this  be  so  or 
not,  it  is,  we  believe,  certainly  less  efficient.  For  its 
performance,  the  body  is  rolled  half  over  from  the 
position  of  lying  on  the  back,  to  that  of  lying  on  the 
side,  when  the  arm  which  is  uppermost,  is  pulled  for- 
wards out  of  the  way,  and  pressure  is  made  on  the  side 
of  the  chest  to  expel  as  much  air  as  possible  (the  ex- 
piratory movement).  The  body  is  then  rolled  over  on 
to  the  back  (the  inspiratory  movement)  and  these 
manoeuvres  are  repeated  at  the  same  rate  as  in  Sylves- 
ter's method. 

The  following  are  the  rules  of  procedure  for  Howard's 
metliod  : — 

1.  Inslcuithj  tixrn  patient  downwards,  with  a  large 
firm  roll  of  clothing  under  stomach  and  cliest.  Place 
one  of  his  arms  under  his  forehead,  so  as  to  keep  his 
mouth  off  the  ground.  Press  with  all  your  weight  two 
or  three  times,  for  four  or  five  seconds  each  time,  upon 
patient's  back,  so  that  the  water  is  pressed  out  of  lungs 
and  stomach,  and  drains  freely  out  of  mouth. 
Tl.cn  :— 
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2.  Qincldy  turn  patient,  face  upwards,  with  roll  of 
clothing  under  back,  just  below  shoulder  blades,  and 
make  the  head  hang  back  aa  low  as  possible.  Place 
patient's  hands  al)ovc  his  head.  Kneel  with  patient's 
hips  between  your  koees,  and  fix  your  elbows  firndy 
against  your  hips.  Now — grasping  lower  part  of 
patient's  naked  chest — squeeze  his  two  sides  together, 
pressing  r/rddnallii  forward  with  all  your  weight,  for 
about  three  seconds,  u'ltil  your  mouth  is  nearlj'  over 
mouth  of  patient  ;  tlien,  with  a  push,  aiuldenly  jerk 
yourself  back.  Rest  about  three  seconds — then  begin 
again,  repeating  these  bellows-blowing  movements  M  ith 
perfect  regularity  so  that  foul  an-  may  be  pressed  out, 
and  pure  air  be  drawn  into  lungs,  about  eight  or  ten 
times  a  minute,  for,  at  least,  one  hour  or  until  patient 
breathes  naturally. 

Note. — The  above  directions  must  be  used  on  the 
spot,  the  first  instant  the  patient  is  taken  from  the 
water.  A  moment's  delay — and  success  may  he  hope- 
less. Prevent  crowding  around  patient ;  plenty  of 
fresh  air  is  important.  Be  careful  not  to  interrupt  the 
first  short  natural  breaths.  If  they  be  long  apart, 
carefully  continue  between  them  the  bellows-blowing 
movements  as  before.  After  breathing  is  regular,  let 
patient  be  rubbed  dry  :  wrapt  in  warm  blankets — take 
hot  spirits  and  water  in  small  occasional  doses,  and  then 
'oe  left  to  I'est  and  sleep. 

Dr.  Howard  claims  a  superiority  for  his  method  for 
the  following  reasons  :  — 

1.  The  direct  method  alone  ju-ovides  for  a  thorough 
preliminary  ejectment  of  fluids  from  the  stomach  and 
thorax. 

2.  This  method  alone  makes  the  drainage  of  the 
pharynx  constant,  precluding  failure  from  lodgements 
there,  or  suction  thence  into  the  trachea. 

3.  In  this  method  the  usually  impracticable  task  of 
opening  the  mouth  and  i^ulling  forward  the  tongue  is 
more  than  superseded  by  simple  position. 

4.  This  same  position  also  secures,  and  that  in  the 
only  way  possible,  theinstant  elevation  of  the  epiglottis. 
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5.  The  compression  by  this  mctliod  is  the  most  com- 
plete, and  capable  of  the  most  delicate  adaptations. 

6.  It  is  the  only  method  which  can  be  practised  by 
one  jiersou,  and  which  by  the  same  person  can  easily 
be  continned  as  long  as  it  may  be  of  nse. 

In  su[lbcalio)t  Inj  the  fumes  of  charcoal  or  coke,  by  the 
carbonic  acid  in  hreiceri/  caZ-s,  or  by  the  choke  damp  of 
mining  accidents,  or  in  cases  of  haiif/iinj  other  than 
those  performed  by  the  pnblic  executioner,  we  have 
examples  of  suffocation,  in  all  of  which  the  great  agent 
for  resuscitation  must  be  artificial  respiration.  As  a 
rule  the  conditions  are  more  simple  than  in  drowning, 
as  shock,  or  exhaustion,  or  cold,  the  effect  of  which  in 
drowning  have  to  be  overcome,  are  not  generally 
present,  but  the  main  principles  of  treatment  remain 
the  same. 

In  asphyxia,  as  in  other  forms  of  suspended  anima- 
tion, the  muscular  fibres  of  the  heart  and  of  the 
muscles  of  respiration  may  be  stimulated  to  contract  by 
anelectrical  current;  the  following  directions  for  its 
application  are  given  by  Bearxl  and  Rockwell. 

The  faradic  current  in  umallij  einp/o;/ed,  but  the  inter- 
rupted (jalcanic  current  might  answer  the  purpose. 

Graduate  the  current  to  a  strength  sufficient  to  produce 
vigorous  contractions  of  the  muscles  of  the  hall  of  the 
thumb.  Then  pjress  tite  electrodes  firmly  over  the  2)hrenic 
nerves,  between  the  sterno-mastoid  and  scalene  muscles  ; 
or,  put  one  electrode  orer  one  phrenic  nerve  and  the  other 
in  the  seventh  intercostal  space. 

Interrupt  the  current  about  three  f lines  a  minute,  while 
the  assistant  }}rcsses  ftrmlij  on  the  abdomen,  pnusinij 
occasionalhj  to  observe  the  effect. 

If  no  inspiraiorij  movements  appear  after  a  number  of 
interruptions,  increase  the  strength  of  the  current. 

The  electrodes  must  be  large,  and  well  moistened. 


Chapter  XI, 
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Or  Poisons,  ^^'c  Imvc  now  to  consider  the  measures 
which  shoulil  he  taken  when  some  one  of  the  suh- 
stancos  which  are  commonly  used  as  poisons,  or  whicli 
may  be  so  used,  lias  been  taken  into  the  body  in  sufS- 
cient  quantity  to  produce  toxic  symptoms.  The  fol- 
lowing are  the  chief  of  these  substances,  and  we  will 
consider  t!icm  in  the  order  in  which  they  are  here 
!:,'iven. 

General  Poisons. 

1.  Alcohol. 

1.  A.  (Ether.) 

2.  Kerosine  oil. 
.3.  Opium. 

4.  Strychnia. 

5.  Belladonna. 
G.  Prussic  Acid. 
6a.  (Nitro-Benzol.) 
7.  Chloral. 

Poisonous  Food. 
Shell  Ksh.  —  Mushrooms. 

The  general  poisons  vary  too  greatly  among  them- 
selves to  admit  of  any  general  description,  and  must 
be  considered  separately.  _ 

Alcoholic  poisoning  may  be  conveniently  divided  mto 
drunkenness  and  acute  alcoholism.  The  former  is  not 
in  itself  dangerous,  and  usually  the  best  course  to  take 
with  drunken  men  or  women  is  to  leave  them  to  sleep 
the  effects  of  the  alcohol  off.     Nevertheless,  even  a 


Acids 


Irritant  Poisons  andCaufti 

1 .  Carbolic 
Oxalic 
Sulphuric 
and  other 

2.  Corrosive  sublimate. 

3.  Arsenic. 

4.  Antimony. 

5.  Phosphorus. 

6.  Caustic  alkalies. 
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iiioderate  grade  of  drunkenness  may  be  dangerous  in 
old  or  feeble  people,  with  degenerated  tissues  and 
weak  circulation,  for  it  may  be  the  cause  of  a  grave 
cerebral  disturbance  (generally  of  the  nature  of  a 
serous  apoplexy),  or  of  a  failure  of  the  heart's  action. 
The  latter  event  must  be  particularly  guarded  against 
in  cold  weather,  for,  in  consequence  of  the  dilated 
condition  of  the  arterioles  of  tlie  skin,  drunken  people 
lose  heat  very  quickly.  Care  must  be  taken,  there- 
fore, m  thus  leaving  drunkards  alone,  that  their  con- 
ditions are  such  that  there  is  no  cliance  of  their  getting 
dangerously  cold. 

It  often  happens  in  the  casualty  dejoartnient,  that  it 
is  desirable  to  make  a  patient  sober  as  soon  as  pos- 
sible. For  this  purpose  nothing  is  more  effectual  than 
a  brisk  emetic.  Sulphate  of  zinc,  sulphate  of  copper, 
or  tartar  emetic  maybe  used  in  sufficient  doses.  *  If 
the  patient  be  violent  or  refuses  the  draught,  it  may 
be  given  with  the  stomach  pump  (the  use  of  which  is 
described  later),  but  in  practice  it  will  be  found  that  if 
the  pump  has  to  be  used  at  all,  a  sufiicieutly  sobering 
cflfect  will  be  produced  by  washing  the  stomach  out  with 
two  or  three  pints  of  warm  water.  In  certain  cases,  a 
hypodermic  injection  of  one-tenth  to  one-eighth  of  a 
grain  of  apomorphia  may  be  administered.  Although 
this  emetic  is  generally  reserved  for  graver  cases  of 
poisoning  (vide  infra),  still  it  appears  to  be  perfectly 
safe. 

For  the  common  occurrence  of  a  drunken  and  dis- 
orderly person  being  brought  to  the  hospital,  and 
refusing  to  give  his  or  her  name  and  address,  faradism, 
strong  enough  to  produce  painful  contraction  of  the 
muscles,  will  generally  prove  effectual  when  the  pro- 
ceeding is  really  worth  while. 


•  An  eff(;ctual  but  a  very  nauseous  drauglit  was,  and  pro- 
bably still  is,  used  at  St.  BartliDlomcw's,  under  the  name  of 

half-and-half."  It  consisted  of  30  giains  of  sulphate  of  zmc  in 
5  i  ss  of  water,  added  to  an  equal  quantity  of  house  physic  (Hst. 
Senna?  Co.,  P.  li.). 

11 
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A  sliiiit  oxperiuiicu  will  enable  any  one  to  sepa- 
rate ordinary  cases  of  drunkenness  from  other  forms  of 
poisoning,  and  we  need  not  particularise  its  symptoms. 
It  is  undesirable  also  to  attempt  a  hard  and  fast  dif- 
ferential diagnosis  between  the  higher  grades  of  acute 
alcoholi.sm,  and  other  grave  conditions,  but  this  is  for 
a  different  reason,  namely,  because  it  is  now  not  an 
alternative  question,  drunk?  or  dying?  but  a  positive 
statement,  drunk  and  dying.  Any  patient  who  has 
swallowed  enough  alcohol  to  produce  symptoms  which 
may  be  confounded  with  apoplexy  or  any  other  severe 
illness,  must  be  considered  to  be  poisoned,  and  to  be 
in  need  of  careful  treatment. 

In  these  cases  of  acute  alcoholic  poisoning,  the  con- 
dition of  the  circulation  and  respiration  will  be  the 
best  guide  as  to  whether  the  jjatient  uiaj'  be  left  to 
recover  from  his  stupor  without  further  measures  ije- 
yond  those  which  are  required  for  keeping  him  warm, 
or  whether  the  stomach  pump  should  be  used  ;  but  in 
most  cases  it  will  be  best  to  wash  the  stomach  out 
with  warm  water,  and  this  should  always  be  done  if 
there  be  any  sign  of  failure  of  the  heart's  action,  or  if 
the  breathing  be  suspiciously  shallow.  Alcohol  ma}' 
remain  for  a  long  time  nearly  unchanged  in  the 
stomach,  and  should  therefore  be  removed,  to  prevent 
further  absorption.  In  extreme  cases,  artificial  re- 
spiration may  be  called  for,  but  these  are  generally 
sp>eedily  fatah 

In  acute  alcoholic  poisoning,  as  distinguished  from 
simple  drunkenness,  if  the  stomacli  pump  be  not  at 
hand,  emetics  may  be  used,  but  as  it  is  undesirable  to 
further  irritate  the  already  injured  stomach,  pre- 
ference should  always  be  given  to  the  pump  if  pos- 
sible. This  irritaljle  condition  of  the  stomach  should 
always  be  kept  in  mind  in  the  treatment  of  the  case 
after  the  acute  stage  has  passed. 

Intoxication  by  drinking  tlher  is  hardly  known 
in  England,  but  is  stated  by  Dr.  Richardson  to  be 
common  in  some  parts  of  Ireland.  As  a  result  of 
inlialation,  it  is  of  daily  oocnrvcnc:'  in  all  hosjiitals. 
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When  it  is  swallowed,  its  effects  nearly  resemble  those 
of  alcohol,  but  the  period  of  excitement  is  more 
marked,  and  that  of  stu[:or  less  so.  It  is  much  more 
rapidly  eliminated,  so  that  the  whole  intoxication  is 
shorter,  and  is  less  poisonous,  altliou^di  Dr.  Morshead, 
of  Draperstowu  (the  head-(|uarters  of  ether  drinkers), 
has  recorded  four  fatal  ca.ses.  Its  treatment  does  not 
differ  from  that  for  alcoholic  poisoning. 

Almost  the  same  maj'  be  said  of  a  form  of  poisoning 
now  getting  more  common,  namely  by  kerodiie,  or 
some  mineral  oil.  When  this  is  swallowed  it  pro- 
duces flushing  and  excitement,  followed  l^y  drowsi- 
ness. In  these  cases  the  major  part  of  the  oil  is 
generally  vomited  spontaneously,  but  the  stomach- 
pump  should  in  all  cases  be  used,  or  failing  that,  an 
emetic  should  be  given. 

Poisoning  by  opium,  or  bij  lis  aUcaloids  is  very  com- 
mon, and  is  getting  more  so,  not  from  any  increase  of 
suicide  by  this  means,  but  from  the  numerous  in- 
stances of  inadvertence  occurring  in  the  growing  class 
of  people  who  have  acquired  the  habit  of  adminis- 
tering the  drug  to  themselves. 

When  opium  is  taken  for  suicidal  purposes,  lauda- 
num is  generally  employed,  and  it  often  happens 
that  the  suicide  swallows  a  very  large  quantity.  This 
very  frequently  leads  to  failure  of  the  attempt,  through 
the  active  vomiting  which  is  set  up. 

The  symptoms  of  opium  poisoning  are  generally  dis- 
tinct enough.  Tlie  slow  shallow  respiration,  and 
feeble  lluttering  pulse,  tlie  pallid,  almost  livid  skin, 
covered  with  a  cold  sweat,  the  obstinate  drowsiness  or 
profound  stupor,  and  above  all,  the  lixed  contracted 
pupils,  are  sufficient  evidence  of  the  condition,  even 
without  any  external  or  circumstantial  proofs. 

In  this  condition  the  respiratory  centre  is  the  part 
in  greatest  danger  of  striking  work,  and  it  must 
be  kept  going  until  the  poison  has  been  eliminated. 
By  every  possible  means  the  patient  must  be  roused, 
and  kept  awake.  Generally  the  best  way  is  to  keep 
liim  \valking  about,  supported,  if  necessary,  on  either 
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side/*  while  by  shouting,  blappiug  the  face  or  chest 
with  a  wet  towel,  etc.,  every  ellort  iiiu.st  be  made 
to  jjreveiit  a  relapse  into  torpor.  The  nitrite  of  amyl 
may  be  inhaled  witli  advantage,  and  it  is  very  im- 
portant that  the  patient  ije  kept  warm. 

If  there  be  any  reason  to  suspect  that  there  may  lie 
some  of  the  poison  still  remaining  in  the  stomacii,  the 
pump  should  be  used,  or  an  emetic  giv  en,  and  after 
chat,  strong,  hot  coU'ee  shonld  be  freely  drunk.  It  is 
often  dilHcult  to  excite  emesis  on  account  of  the  action 
of  tlie  poison  upon  the  vomiting  centre  in  the  medulla 
as  Nvell  as  upon  the  stomach  walls.  Apomorphiue  acts 
directly  npou  this  centre,  as  sulphate  of  zinc,  or 
mustard  and  water  does  upon  the  stomach  ;  if,  there- 
fore, a  brisk  irritant  emetic,  (say  30  grains  of  snlphate 
of  zinc)  does  not  e.xeite  vomiting,  it  will  be  wise 
to  give  siibeutaneously  l-lOth  grain  of  apomorphine. 
Any  form  of  emetic  is  of  course  useless  unless  the 
poison  has  been  taken  by  the  month. 

If,  in  spite  of  these  efforts,  the  stupor  deepens,  and 
the  respiration  further  fails,  the  stimulus  of  faradisa- 
tion of  the  diaphragm  jnay  be  tried  ;  the  surgeon  must 
be  ready  to  ado[it  artificial  respiration,  and  may  con- 
sider the  advisability  of  administering  the  only  drug 
which  is  believed  to  have  an  antagonistic  action  to 
that  of  opium,  namely  alropine.  Opinions  as  to  the 
truth  of  this  antagonism  are  very  contradictory  ;  some 
c.ij.,  Dr.  Fothergill,  holding  the  fact  to  be  indisputable, 
while  others  state  that  its  administration  actually 
intensifies  the  poisoning.  On  the  whole  there  seems 
to  be  sufficient  evidence  for  the  antagonism,  to  justify 
the  administration  of  the  drug  in  extreme  cases.  The 
most  convenient  form  will  be  hy  the  hypodermic 
injection  of  liq.  atropiie  sulphatis,  4  or  6  m  (l-'20th  to 
l-50th  gr.  of  the  alkaloid)  of  which  might  be  given  for 
a  dose,  to  be  re[)eated,  or  slightly  increased,  if  the 
.symptoms  seem  to  be  improving  under  it. 

*  Tlie  Inspector  at  the  nearest  police  station  will  usually  detail 
relays  of  men  for  this  pm-pose  if  he  be  asked  ;  tliis  will  save  the 
hospital  porters  much  lab  >ur 
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When  iinpi'oveineut  has  once  commenced,  it  is 
generally  continuous.  The  pupils  may  remain  con- 
tracted for  a  long  time,  l)ut  when  the  respiration  and 
circulation  appear  to  be  well  established,  and  the 
patient  is  able  to  keep  himself  awake,  the  best  treat- 
ment will  be  warmth  in  bed,  when  natural  sleep  will 
probably  soon  come  on  and  may  be  encouraged.  The 
patient  should  be  watched,  however,  lest  the  respira- 
tion should  again  begin  to  fail  and  other  symptoms  of 
poisoning  re-develop.  Alcoholic  stimulants  seem  to  be 
hurtful  in  all  stages  of  the  poisoning. 

Slri/chiiia  poisoniwj.  This  alkaloid  is  a  common  in- 
gredient of  "vermin  powders,"  "beetle  paste,"  and 
the  like,  so  that  strychnia  poisoning  by  misadventure 
is  rather  frequent.  The  symptoms  of  this  condition 
can  only  be  mistaken  for  those  of  acute  tetanus,  and 
this  error  can  hardly  be  made  if  attention  be  carefully 
given  to  the  case  for  a  short  time.  The  condition  is  of 
course,  a  "  tetanus  "  in  both  cases  ;  but  in  that  of 
the  poisoning,  the  rapid  development  and  acuteness  of 
the  attack,  the  miiversality  of  the  convulsions,  as 
opposed  to  the  almost  invariable  spreading  from  the 
neck  and  jaw  muscles  in  the  ordinary  tetanus,  the 
nearly  complete  relaxation  in  the  intermittent  periods, 
and  the  fact  tliat  the  duration  of  the  whole  attack  is  to 
be  measured  by  hours  —all  these  will  enaljle  a  diagnosis 
to  be  made  with  almost  absolute  certainty,  although 
indeed  this  is  of  the  less  importance  in  that  the  treat- 
ment may  be  much  the  saine  in  either  case. 

In  strychnia  poisoning  there  is  a  very  short  period 
of  abnormal  restlessness,  quickly  followed  by  a  general 
trembling,  and  then  complete  opisthotonos,  with 
marked  "  risus  sardonicus,"  and  cyanosis.  In  half  a 
minute,  or  a  minute,  the  spasm  relaxes  and  there  is  a 
peiiod  of  exhaustion  and  respite,  to  be  succeeded  on 
the  slightest  irritation,  or  apparently  without  any 
cause,  by  a  similar  storm  of  reflex  contraction.  If 
death  occurs,  it  will  generally  be  from  asphyxia  or 
exhaustion,  and  «ill  very  often  take  pl.-^ce  in  less 
than  an  hour.     If  the  dose  has  not  bean  a  fatal  one. 
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tlu'  spasms  will  gradually  diminish  in  fix-quency  anil 
force.  Whether  this  alkaloid  lias  been  taken  in  the 
lorm  of  a  vermin  poison,  or  in  any  other  way,  it  is 
iniioossible  to  attempt  its  I'cmoval  by  the  stomacli 
pump  after  the  symptoms  have  once  developed.  In 
tlie  treatment,  the  main  reliance  must  bo  placeil  upon 
inhalations  of  chloroform,  and  large  and  frequently 
repeated  doses  of  chloral  hydi'ate  and  bromide  of 
potassium.  Nitrite  of  aniyl,  may  l)e  inhaled,  ("  and 
artilieial  respiration,  if  possible,  performed,  Murrell"). 
Tf  by  any  means  the  lirst  few  hours  can  be  tided  over, 
hopes  of  recovery  may  be  fairly  entertained.  If  the 
form  in  v.'hich  the  poison  has  been  taken  be  rather 
;i,  bulky  one,  as  a  \ermin  poison,  then  in  the  first 
instance  a  In'isk  emetic,  c.;/.,  one  of  sulpliate  of  zinc,  or 
of  mustard  and  water,  must  be  very  promptly  given  ; 
or  ^th  of  a  grain  of  apomorphia  may  be  injected 
subcutaneously. 

B(  llddoiuia  jioisoiiinij.  This  is  generally  accidental, 
as  from  eating  the  berries  of  the  "  Deadly  Nightshade  " 
(Atropa  lielladonna),  swallowing  lotions  containing 
atropia,  or  througli  some  similar  mistake.  The 
symptoms  are  very  characteristic.  The  pupils  are 
widely  ililated,  and  the  skin  capillaries  injected,  pro- 
ducing a  rash  like  that  of  scai'latina.  There  is  much 
cei-ebral  excitement,  the  delirium  is  generally  chatter- 
ing and  re.stless,  but  may  be  extremely  violent.  The 
mouth  is  always  ])arche(l,  and  the  skin  very  diy. 

Emesis  must  be  performed  by  the  stomach  pump,  or 
by  sulphate  of  zinc,  etc.,  or  by  apomorphine  gr. 
and  fcdlowing  this,  stimulants  should  be  given  in  the 
shape  of  alcohol  or  ether,  as  well  as  strong  tea  or 
coflee,  which  are  also  useful  from  the  tanniu  they  con- 
tain. Artificial  respiration  may  be  necessary  in  very 
severe  cases,  and  in  others  external  stimuli,  such  as 
douche,  faradisation,  etc. 

Both  morphia  and  chloi-al  have  an  antagonistic 
action  to  atropia,  but  this  is  in  neither  case  so 
distinct  as  that  of  pllorarpiiie,  .',  to  h  gr.  of  which 
should  be  injected  sulx'utaneously,   and  repeated  if 
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sweating  be  not  produced.  5  to  ]0"l  of  a  1  in  20 
solution"  of  the  alkaloid,  or  its  hydro-cl;lorate,  or  5  ii 
of  the  tincture  of  .rahoran<li  will  Ije  the  doses  required. 

Hetention  of  urine  is  common  in  these  cases,  calling 
for  the  use  of  the  catheter. 

Pnissic  acid  poisonivq.  The  action  of  hj'dro- 
cj'anic  acid  is  so  intense  that  death  is  often  almost 
instantaneous,  or  there  may  he  just  time  enough  for  a 
cry  of  agony.  Even  in  less  acute  cases  the  symjjtoms 
come  on  within  a  few  minutes.  There  is  first 
respiratory  difficulty,  and  tlien  a  period  of  violent 
convulsive  movements,  which  are  general  throughout 
the  body,  but  especially  affect  the  expiratory  muscles. 
Vomiting,  and  involuntary  urination  and  defiecation, 
occur.  This  stage  is  followed  by  a  period  of  calm, 
with  rapidly  deepening  paralysis  and  cyanosis.  This 
usually  is  c|uickly  followed  by  death.  In  fact  the 
whole  attack  resembles  an  acute  asphyxia,  or  rather  is 
one,  and  although  treatment  is  rarely  successful,  it 
must  be  directed  towards  maintaining  the  action  of  the 
respiratory  centre  in  every  possible  way. 

Should  there  be  time  for  any  attempts  at  resto- 
ration, an  emetic  should  be  given,  or  the  stomach 
pump  used,  if  it  can  be  employed  at  once  ;  then 
ammonia,  as  strong  as  can  be  borne  by  the  patient, 
should  be  inlialed,  and  other  stimulants  freely  given 
liy  the  mouth  if  they  can  be  swallowed,  if  not, 
then  brandy  and  ether  should  he  given  hypo- 
dernncally.  Stimulant  enemata  may  also  be  made 
use  of.  Alternate  douches  of  cold  and  hot  water, 
are  powerful  stimuli  to  respiration,  and  strong  faradi- 
sation should  always  be  applied  if  possible.  Artificial 
respiration  will  most  probably  be  called  for  as  soon  as 
the  convulsive  sta^e  is  over,  and  must  be  persevered  in, 
although  the  condition  may  seem  to  lie  almost  hopeless. 

'J'he  materials  used  for  prussic  acid  poisoning  are 
usually  eitiier  impure  bitter  almond  oil,  or  the  phar- 
macopceial,  or  "  Sclieele's "  acid,  or  someone  of  the 
solul)le  cyanides  .so  largely  used  by  photographers. 

The  only  substance  which  at  all  regembles  it  in  i^s 
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action  is  nitro-hpn:.ol,  or  artificial  oil  of  bitter  ahnomls, 
iior  would  the  treatment  of  poisoning  by  the  lattei' 
(lifler  in  any  resjiect. 

C/i/oral  jioi.^oiii III/.  As  in  the  ease  of  opium 
poisoning,  tliis  is  generally  a  poisoning  hy  mis- 
adventure, due  to  the  inci'easing  hal>it  of  self-adminis- 
tration of  drugs  by  the  laity.  The  symptoms  resemble 
in  great  measure  those  of  opium  poisoning,  but  the 
fixed  contraction  of  the  pupils  is  absent,  and  the 
circulation  is  afl'ected  cjuite  as  much  as  is  the 
respiration. 

In  all  respects  of  rousing,  emetics,  etc.,  the 
treatment  is  the  same  as  for  opium,  and  so  also  with 
regard  to  allusion,  faradisation  and  artificial  respiration. 
It  is  even  more  im])ortant  than  in  opium  poisoning 
that  \\'armth  should  be  kept  up,  and  the  administration 
of  a  pint  of  hot  strong  coli'ee  by  the  rectum  M  ill  fulfil 
the  indications  of  warmth  and  stimulation. 

With  regard  to  an  antagonist,  the  most  distinct  one 
is  strychnia  ;  4  ill  of  the  liq.  strychnire  may  be  injected 
beneath  the  skin,  and  repeated  every  10  oi-  20  minutes 
if  necessary. 

T/ie  irrittiul  diul  rorroy.irf  poisons  may  conveniently 
be  grouped  together,  for  the  symptoms  of  the  latter 
only  differ  from  tlie  former  in  tiieir  greater  intensity. 
Moreover  many  of  the  substances  in  our  list,  in  weaker 
solutions  are  irritant  poisons,  and  corrosive  poisons 
when  concentrated.  In  most  cases  the  local  eH'ects 
are  so  marked  that  any  constitutional  results  of  their 
absorption  are  unnoticed. 

The  following  is  the  general  se<pience  oi  events  after 
an  iriitant  poison  has  lieeu  swallowed.  There  is  first 
a  burning  metallic  taste  in  the  mouth  and  throat,  and 
then  a  sense  of  intolerable  pain  referred  to  the  chest, 
behind  the  sternum  (heartljiirni.  I'liis  is  followed  by 
increasing  general  abdonnnal  pain,  so  that  the  legs  are 
drawn  up,  as  in  peritonitis,  and  the  belly  becomes 
tumid.  Vomiting  is  almost  invariably  present,  and 
there  is  generally  threat  thirst. 

if   the  poison  iias  been  taken   in  a  (jnantity  in- 
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sntticient  to  cause  speeJy  death,  and  if  it  be  irritant 
(inly,  and  not  corrosive,  the  above  are  the  chief 
symptoms.  In  tlie  less  severe  cases  those  may,  with 
appropiiate  treatment,  lie  subdued  ;  on  the  other  hand 
if  the  ilose  be  a  fatal  one,  the  symptoms  of  irritation 
will  quickly  be  followed  by  dyspncea  and  increasing 
collapse,  so  thiit  tlie  patient  looks  to  be  in  the  algid 
stage  of  cholera,  and  tliis  will  continue  until  death  by 
syncope  occurs. 

But  if  the  substance  be  truly  corro^ire  in  its  action, 
such  as  one  of  the  concentrated  mineral  acids,  the 
symptoms  are  even  more  severe,  and  run  a  much  more 
acute  course  ;  it  is  probable  that  no  recovery  has  ever 
taken  place  after  such  a  poison  has  been  swallowed,  so 
that  any  quantity  has  passed  into  the  stomach, 
although  instances  are  common  of  great  damage  to  the 
throat  and  esophagus  being  followed  by  recovery  ;  or, 
we  should  rather  say,  by  recovery  in  the  first  instance, 
for  generally  the  consequent  cicatrisation  has  led  to 
contraction  and  stricture. 

The  damage  to  the  lips  and  throat  is  the  first  and 
most  prominent  symptom,  and  gives  the  measure  of 
the  e.xtent  of  the  cori'osion  of  the  parts  lower  down. 
The  corners  of  the  mouth  will  be  marked,  and  the 
tongue  and  palate  covered,  with  a  whitish  coat  of 
slougli,  "  like  a  coat  of  paint,"  if  sulphuric,  or  hydro- 
chloric acid,  or  corrosive  sui)limate  has  lieen  used  ;  or 
with  a  yellow  stain,  in  the  case  of  nitric  acid. 

In  the  presence  of  these  signs  of  corrosion  a  very  few 
minutes  will  decide  whether  the  poison  has  been  really 
swallowed.  If  so,  the  symptoms  which  have  just  been 
detailed  will  develop,  but  more  rapidly  and  more 
acutely.  The  stage  of  collapse  is  reached  more  quickly, 
and  there  are  signs  of  actual  destruction  of  the  viscera. 
The  vomit  contains  shreds  of  sloughing  mucous  mem- 
brane, or  it  may  be,  casts  of  whole  sections  of  the 
cesopliagus.  The  abdomen  liecomes  enormously  dis- 
tended with  gas.  The  dyspncea  and  dysphagia  are 
both  intense,  and  death  usually  occurs  within  a  few 
hours. 
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In  many  respects  the  treatipent  of  poisoning  Ijy  irri- 
tant or  corrosive  sulistances  is  common  to  tliem  all  ; 
and  again,  with  regard  to  many,  there  are  some 
particular  antidotal  drags,  or  some  especial  measures 
to  1)6  taken  or  avoided. 

In  the  first  -[ilace,  the  stomach-pump  should  Ije  used, 
unless  there  he  evidence  of  such  corrosion  as  to  make 
it  probal)le  that  the  walls  of  the  (esophagus  oi-  stomacli 
are  too  much  damaged  for  the  tube  to  be  safely  passed. 
Such  a  case  is  indeed  pj-actically  hopeless  from  the 
first,  unless  tlie  damage  be  conHned  to  the  upper  part 
of  the  canal. 

The  -^-omiting,  which  is  almost  always  present,  should 
be  encouraged  by  giving  warm  water,  or  mustard  and 
water,  or  by  the  injection  of  apomorpliia. 

As  soon  as  the  stomach  has  been  relieved  of  the 
poison,  raw  egg,  albumen,  milk,  barley  water,  arrow- 
root, or  whatever  mucilaginous  fluid  can  be  most 
readily  procured,  should  be  given.  Egg  albumen,  ra'N^', 
is  probably  the  best  of  all  in  all  cases,  as  well  as  having 
a  special  action  on  corrosive  sublinuxte.  Salad  oil  ma.y 
generally  be  given  with  good  results,  except  in  the 
case  of  phosphorus  poisoning.  The  rest  of  the  general 
treatment  of  irritant  poisoning  will  be  directed  to- 
wards the  sjnnptoms  of  peritonitis  and  collapse.  The 
j)ain  must  be  subdued  with  full  doses  of  opiates.  The 
warmth  of  the  body  must  be  maintained,  audthe  other 
signs  of  shock  comljatted  by  sucli  stimulation  as  the 
inhalation  of  ammonia,  or  nitrite  of  amyl,  tlie  sub- 
eutaneons  injection  of  ether  and  brandy,  stimulant 
eneniata,  farai'.isation  of  the  extremities,  etc.  jNIorphia 
by  hypodermic  injection  will  also  genei'ally  be  indi- 
cated. 

Special  poinlii  in  the  treatment  of  particular  irritant 
and  corrosive  poisons 

I.    For  irritant  and  corro!<ive  acid--. 

Thesecomprise  sulpliuric,  nitric,  hydrochloric,  oxalic, 
and  cai'bolic  acids  ;  the  symptoms  in  the  case  of  the 
first  three  will  be  simihir,  and  in  accordance  with  those 
results  of  swallowing  any  corrosive  fluid  which  have 
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just  been  described.  The  acuteness  of  tlie  symptoms 
\\  ill  vary  directly  with  the  strengtli  of  the  solution, 
.and  inversely  witli  the  quantity  of  food  in  the  stomach. 
In  all,  if  a  strong  solution  be  actually  swallowed,  the 
synii>toms  will  be  of  the  most  urgent  kind,  and  will  be 
rapidly  fatal  if  not  at  once  counteracted,  so  that  time 
is  of  the  utmost  importance.  "J'he  stomach  pump  may 
not  safely  be  used  unless  the  acid  has  been  in  quite  a 
dilute  solution.  The  charring  in  the  case  of  nitric 
acid  is  yello%v,  and  the  vomit  i»ssesses  a  nitrous  smell. 
In  sulphuric  and  hydrochloric  acids,  the  lips  and  mouth 
are  whitisli,  and  the  vomit  dai-k  or  black,  containing 
charred  shreds  of  mucous  memlirane. 

The  treatment  lies  in  diluting  and  neutralising  the 
acid  as  quickly  as  possible,  so  that  all  remedies  should 
themselves  be  copiously  diluted.  Lime  water  (the 
saccharated  is  the  best)  whiting  and  water,  chalk  and 
water,  soap  and  water,  ordinary  washing  soda,  or  the 
bi-carbonates  of  soda  or  potash,  or  any  of  the  prepara- 
tions of  magnesia,  in  solution,  are  all  useful  alkaline 
remedies.  (Some  of  them  will  almost  certainly  be  at 
hand  in  any  given  case,  and  it  should  always  be  borne 
in  mind  tliat    "the  nearest   remedy   is  the  best.'" 

In  addition  to  alkalies,  milk,  olive  oil,  and  the  other 
demulcents  mentioned  above  are  all  useful. 

In  poisoning  by  Oxalic  acid  or  by  SalU  of  sorrel  (the 
acid  oxahite  of  potash)  the  main  .special  point  to  bear 
in  niiud  is  that  the  alkaline  oxalates  are  soluble  and 
poisonou.s,  so  that  chalk,  whiting,  lime  water,  or 
magnesia  must  be  used  to  neutralise  the  acid,  and  not 
soda,  potash,  or  ammonia,  or  tlie  carbonates  of  any  of 
these.  (Oxalic  acid  poLsoning  is  rather  common  and  is 
frequently  suicidal.  The  symptoms  arc  those  already 
detailed,  save  that  collapse  is  often  disproportionately 
marked,  and  that  death  may  be  very  speedy. 

Carbolic  arid  poisoning  is  now  perhaps  the  com- 
monest of  all  forms  of  poisoning  by  misadventure  and 
is  also  used  for  the  purposes  of  suicide.  Its  corrosive 
action  is,  in  concentrated  solutions,  very  conspicuou.s, 
but  the  <lestructiou  does  not  extend  deeply  into  the 
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tissues.  The  moutli  and  jaws  are  usually  covered  M  ith 
a  white,  leathery  pellicle.  The  symptoms  are  those  of 
poisoning  by  any  corrosive  fluid,  but  pain  is  even 
more  intense  than -in  the  case  of  the  other  acids,  while 
on  the  other  hand  the  coUapse,  and  otiier  symptoms  of 
the  gravest  local  injury  are  not  so  manifest,  nor  is  the 
vvliole  course  of  events  after  the  poison  has  been  taken, 
so  hurried. 

Trccitmail  The  sulphates  of  magnesia,  or  soda,  iu 
half  ounce  doses  in  a  tumblerful  of  warm  water  should 
be  given  at  once  and  the  stomach  M'ashed  out  with 
warm  water,  or  witli  tlie  same  alkaline  solution  three 
or  four  times,  lialf  a  pint  or  so  of  the  solution  being 
afterwards  left  iu  the  stomacli.  In  the  absence  of  the 
stomach  jjump,  vomiting  must  be  produced  by  ziuc 
sulpliate,  mustard  and  water,  ijaecacuaulia,  or  the  in- 
jection of  apomorpliia.  Later  on  demulcents,  such  as 
barley  water,  olive  oil,  etc.,  may  be  given,  or  an  ounce 
of  castor  oil. 

Shock  is  often  very  marked  and  must  be  treated  by 
frictional  warmth,  ammonia,  etc.  as  before  stated.  If 
there  be  much  restlessness  chlordl  should  be  given,  as 
there  is  an  antagonism  between  it  aud  carbolic  acid. 

The  urine  is  often  dark  and  scantj-  and  may  be  sup- 
pressed, in  acute  carbolic  acid  poisoning.  The  carbo- 
luria  is  then  a  grave  symptom,  but  it  often  happens  in 
surgical  cases,  that  carliolic  acid,  not  necessarily  used 
in  very  large  quantities,  is  absorbed  and  produces  a 
simihir  inky  urine. 

n.  Fov  cor ro>iice  mhlhnate  (perchloridc  of  mercury) 
tlie  acid  nitrate  of  mercury,  etc.  albumen  in  any  shape 
(even  gluten  of  flour  is  better  than  none,  but  white  of 
egg  is  best)  should  be  freely  given,  as  an  insnhilde 
albuminate  is  tlnis  formed.  J'hnesis  should  be 
encouraged  by  warm  water  or  mustard  and  water,  if 
vomiting  be  not  active  without  such  aid.  If  the  solu- 
tion lias  been  concentrated,  the  stomacli  pump  mu.st 
only  Ijc  used  with  great  care. 

III.  Ai:iiiiif(i/  poisonhuj  is  generally  ellectcd  by 
aiscnidUH  acid  (white  arsenic),  and  is  fre(]Uently  given 
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witli  criminal  intent.  The  symptoms  do  not  come  on 
immediately  after  taking  the  poison.  The  vomiting  and 
purging  resemble  at  first  an  intensely  violent  bilious 
attack  ;  afterwards  the  symptoms  are  more  like  acute 
cholera,  and  the  diagnosis  is  often  obscure.  The  emesis 
must  be  encouraged,  and  the  stomach  emptied  Ijy  the 
pump.  This  should  be  followed  up  with  oil,  switched 
eggs,  or  a  mixture  of  oil  and  saccharated  lime  water. 
Alagnesia  is  also  very  useful,  but  the  substance  which 
b8st  neutralises  the  action  of  arsenic  or  arsenious  acid 
in  solution,  is  the  freshly  prepared  hydrated  peroxide 
of  iron.  This  can  be  quickly  made  by  adding  half-an- 
ouuce  of  common  carbonate  of  soda  to  a  fluid  ounce  of 
tinct.  or  liq.  Ferri  perchlor.,  and  filtering.  As  a  sub- 
stitute, dialysed  iron  in  ounce  doses  may  be  given. 

If  the  diagnosis  of  the  acute  form  of  this  poisoning 
is  not  generally  easy,  that  of  chronic  arsenical  poison- 
ing is  always  difficult,  but  this  condition  does  not  fall 
under  the  heading  of  emergencies. 

IV.  Poisoninij  with  antimony,  in  the  form  of  tartar 
emetic. 

The  symptoms  come  on  soon,  and  generally  the 
vomiting  is  so  violent  that  the  whole  of  the  poison  is 
soon  ejected.  If  not,  the  symptoms  resemble  those 
of  arsenical  poisoning,  but  there  is  more  depression. 
The  treatment  is  the  same  as  in  arsenical  poisoning  ; 
but  in  addition,  tannin  should  be  given  in  the  form  of 
very  strong  tea  or  coflee,  or  by  means  of  preparations 
of  oak  or  cinchona  bark,  or  of  tannic  acid  itself. 

V.  Poisonimj  with  phosplioriis.  This  is  usually  taken 
in  the  form  of  beetle  paste,  or  rat  paste,  or  sometimes 
by  swallowing  the  heads  of  lucifer  matches.  In  these 
cases  the  symptoms  declare  themselves  soon  after 
the  poison  has  been  taken,  and  are  generally  prolouged 
over  days,  or  it  may  be  weeks.  The  prominent 
symptoms  are  great  thirst,  with  heartburn,  and  violent 
vomiting,  the  vomit  being  phosphorescent  in  the  dark, 
and  the  breath  smelling  strongly  of  the  poison. 

The  result  will  mainly  depend  on  whether  the 
vomiting  be  sufficiently  active  to  prevent  an  absorp- 
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tidu  of  a  really  poisouou.s  auiount.  If  the  quantity 
absorbed  be  large,  the  symptoms  reniaiii  acute  ;  htema- 
temesis  and  bloody  purging  are  often  present,  with 
cramps,  and  linally  coma.  But  if  only  a  small,  but 
still  poisonous  quantity  has  been  taken  (say  A  to  1  gr.), 
after  the  lirst  indications  of  irritation  ha\'e  passed  over 
the  symptoms  usually  subside  for  a  day  or  two,  and 
then  the  signs  of  acute  atrophy  of  the  liver  begin  to 
declare  themselves.  Then  the  jaundice  deej^ens,  and  a 
comatose,  typhoid  condition,  with  delirium,  generally 
ends  in  deatli  in  a  few  days,  although  in  some  of  the 
milder  cases  recovery  may  take  place.  The  earlj' 
treatment  of  the  poisoning  does  not  differ  from  that  of 
other  irritants,  save  that  od,  in  which  phosphorus  is 
solulde,  should  never  be  employed  with  the  idea  of 
soothing  the  intestinal  mucous  membrane.  After  the 
stomach  has  been  emptied  of  its  contents  either  natur- 
ally or  « ith  the  stomach  pump,  mucilage,  magnesia  in 
barley  water,  or  similar  demulcent  fluids  may  be  given. 
The  only  drug  which  seems  to  have  any  action  in  pre- 
venting the  liver  changes  is  the  French  oil  of  turpentine 
in  full  repeated  doses  of  15  m  to  5ss. 

Chronic  phosphorus  poisoning,  phosphorus  necrosis, 
etc.,  cannot  here  be  discussed,  as  they  do  not  occur  as 
emergencies. 

VI.  PoisouiiKj  by  causlic  alJ^aiit-^  a}til  tlitir  cHrhonalcs. 
This  form  of  ))oisoning  is  rare,  but  potash  or  soda  lye 
is  sometimes  taken.  The  symptoms  are  those  of 
ordinary  irritant  poisoning,  except  that  violent  purging 
is  genei'ally  a  prominent  symptom.  In  the  treatment 
the  question  of  the  use  of  the  stomach-pump  must  be 
decided  by  the  amount  of  caustic  destruction.  Weak 
acids,  such  as  vinegar  and  water,  or  any  of  the  dilute 
pharmacoptfial  acids,  should  alwaj's  be  given. 

Poinouoii.i  Foo(U.  A  form  of  acute  gastro-iutestinal 
irritation,  often  so  severe  as  to  justify  the  term  poison- 
ing, is  not  infrequent  as  a.  result  of  eating  shell  fish, 
especially  mussels. 

In  the  treatment,  an  emetic  should  be  given  in  the 
first  place,  and  .iftcrwards  a  full  dose  of  castor  oil  with 
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20  to  30  III  of  laudauuin,  chlorodyiie,  or  of  some  similar 
sedative.  This  is  to  be  repeated  if  necessary.  Atropia. 
is  here  also  indicated,  although  not  so  distinctly  as  in 
the  case  of  poisoning  by  muscarin.  The  manner  of 
administering,  and  the  dose,  are  the  same  as  in  the 
following  case. 

Mushroom  jminoniiu;  should  not  go  without  mention, 
although  in  London  cases  are  rare.  -Most  fungi,  edible  or 
inedible,  may  produce,  if  improperly  cooked,  symptoms 
of  a  mild  degree  of  irritant  poisoning,  simihir  to  those 
which  have  been  mentioned,  and  which  n)ay  be  treated 
in  a  similar  way.  But  cases  of  true  muscarin  poisoning 
exhibit  a  much  higher  grade  of  toxic  symptoms.  The 
fungi  whicli  contain  muscarin  or  some  simihir  alkaloid 
are  not  very  numerous  in  England,  the  principal  one 
being  the  fly  fungus  (Amanita  muscaria).  When  the 
more  actively  poisonous  fungi  have  been  eaten,  as  a  rule 
great  cerebral  excitement  is  caused,  in  addition  to  the 
more  strictly  irritative  ettects  on  the  alimentary  tract. 

In  the  antagonism  between  muscarin  and  atropia  we 
have  perhaps  the  best  example  of  this  mode  of  the 
phy.siological  action  of  drugs.  Digitalis  also,  though 
in  a  less  degree,  is  antagonistic  to  muscarin.  \Mien- 
ever,  therefore,  the  symptoms  of  mushroom  poisoning 
are  grave,  and  especially  if  there  be  delirium  or  mania, 
atropia  should  be  given,  say  iii  to  v  ni,  of  the  liq. 
atropiif,  by  the  mouth,  or  ii.  iri  subcutaneously,  or  as 
an  alternative  treatment,  full  doses  of  the  tincture  or 
infusion  of  digitalis  may  be  administered.  In  other 
respects  the  treatment  should  consist  in  removing  the 
poison  from  the  alimentary  tract  as  soon  as  possible, 
by  means  of  emetics,  etc. ,  and  in  allaying  the  irritation 
by  demulcents.* 


•  In  this  cliapter  llie  directions  as  regards  the  administration 
of  fiii^n^/onijfs  liave  been  retained  for  the  sake  of  ooniplclcnoss 
but  no  iinrinaliticd  person  would  be  juslifled  in  adniinisteriu'i-  aii 
antafjonislic  dose  of  a  powerful  drug  on  his  uvn\  responsihility 
For  luri her  information  as  to  the  treatment  of  cases  of  poisoiil 
ing  the  reader  is  referred  to  T)r.  IVfunell's  excellent  little  poi  Itet 
book  ("  What  to  do  in  ra'^es  of  I'oisouin;.'-,"  H.  K,  T,ewi-<  ls«4) 
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Ofllin  waiih'nKj  out  of  the  stomach,  and  of  the  use  of  (he 
s/oiiiach  pump. 

The  use  of  the  stomach  pninp  in  cases  of  poisoning 
has  been  already  several  timss  alluded  to,  but  it  is  em- 
ployed on  many  other  occasions  as  well,  as  for  the 
feeding  of  refractory  patients,  or  in  the  treatment  of 
some  forms  of  dyspepsia. 

Tiiere  are  several  forms  of  tlie  pump,  but  a  verj' 
common  and  convenient  one  is  that  here  tigure<l  (Fig. 
78).    It  is  made  on  what  is  known  as  the  "flute  key  ' 


Fid.  78.— Fliile-lrijed  Stomach  Pump. 

lirinciple,  and  its  action  can  be  readily  understood 
from  the  illustration.  The  tap  of  the  pump  is  a  two- 
wayed  one,  and  if  the  piston  were  to  be  drawn  out 
while  the  lever  at  the  top  in  the  figure  remained  in  the 
position  in  which  it  is  drawn,  fluid  would  be  sucked 
into  the  cylinder  from  the  vortical  tube,  and  similarly 
expelled  by  that  tube,  if  the  piston  were  afterwards 
pushed  in.  15ut  if  the  lever  be  depressed,  the  vortical 
tube  will  be  shut  oil',  and  the  horizontal  one  will  now 
lie  in  conununication  with  the  cylinder  and  XDiston  ;  so 
that,  by  depressing  and  raising  the  lever  synchronously 
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with  the  ti>  anil  lio  iiiovcinciit  uf  the  ])istoii,  riuicls 
may  he  sucked  from  the  vertical  tube,  aiul  expelled  hy 
the  horizontal  one,  or  via-  rer.-ia,  acconling  to  the  rela- 
tive position  of  the  lever  aud  piston. 

The  important  point  in  the  use  of  the  stomacli  pump 
is  the  insertion  of  the  tube.  In  restless  or  refractory 
patients  it  will  be  necessary  to  use  a  gag,  and  although 
almost  any  form  will  do,  the  best  is  a  piece  of  hard 
wood,  of  sucli  a  size  that  it  will  lie  across  the  mouth 
between  the  front  molar  teetli,  and  it  should  be  broad 
enough  to  allow  of  a  hole  being  bored  through  its 
centre,  through  which  the  tube  can  be  passed.  (  ]'ide 
Fig.  78.) 

lu  other  cases  no  gag  is  recpiired,  and  then  the  tube, 
which  is  made  of  gum  elastic,  having  been  well  warmed 
and  softened,  can  be  passed  with  the  rigiit  hand  and 
guided  by  the  left  forefinger  through  the  pharj'nx  and 
down  the  gullet,  with  much  greater  ease.  As  soon  as 
the  end  of  the  tube  enters  the  assophagus  the  choking 
usually  stops.  .Supposing  tlie  case  to  be  one  in  which 
the  removal  of  soiuething  hurtful  from  the  stomach  is 
the  object  of  the  operation,  after  the  tulje  has  been 
passed,  not  less  than  half  a  pint  of  warm  water,  or  of 
some  special  Huid,  must  be  injected  into  the  stomach 
liefore  anything  is  sucked  from  it.  The  stomach  may 
then  safely  be  emptied,  and  the  process  of  injection 
and  suction  repeated  until  the  object  is  attained. 

I7i  case-i  of  poinoniiKj,  a  pint  of  water,  or  of  some 
bland,  soothing  fluid  sliould  be  left  in  the  stomach  : 
as  also  in  the  case  of  simple  drunkenness,  unless  it  be 
desired  to  leave  an  emetic  injection  instead.  If,  how- 
ever, the  pump  lias  been  employed  for  the  purpose  of 
wasiiing  the  mucous  membrane,  and  removing  the  fer- 
menting secretions  of  water-ljrash,  oi-  similar  forms  of 
ilyspepsia,  only  tliat  amount  of  iluiil  should  be  left 
liehind  which  tlie  pump  will  not  readily  remove. 

Rut  the  meclianism  of  a  syringe  witli  its  taps  and 
valves  may  be  readily  dispensed  with,  and  the  stomach 
may  lie  washed  out  on  the  syplion  principle  very  easily 
indeed.     ;M1  that  is  i-e(|uired  is  tlie  lube  of  tlin  stiunacli 

12 
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piunij,  ail  iuilia-riil)l)ei' tube  capable  of  lifing  attached 
to  this,  and  a  funnel.  The  stomach  tube  having  been 
jiassed,  the  tube  and  funnel  are  joined  on,  and  then, 
by  alternately  pouring  in  fluid  (the  funnel  being  held 
about  '2ft.  above  the  level  of  the  stomach)  and  then 
removing  it  by  lowering  the  tube  to  an  equal  distance 
below,  the  operation  of  washing  out  the  stomach  can 
be  reduced  to  its  simplest  conditions.* 
Of  fill'  Thipodermic  syringe. 

There  are  a  number  of  patterns  of  hypodermic 
syringes,  but  their  varieties  involve  no  real  ditl'erence 
of  principle.  They  all  are  graduated  to  deliver  the  fluid 
to  the  injected,  by  measured  drops,  and  it  matters 
little  if  this  be  effected  by  a  screw,  or  a  thrust,  piston. 
Fig.  79  is  an  illustration  of  a  good  form  of  the  in- 
stru  ment. 


Fig.  lO.Syriiiije  /or  JIij/kiJi  rmir  Inji  clion. 

In  Fig.  SO  we  have  shown  the  manner  of  inserting 
the  hypodermic  needle.  The  special  points  to  lie 
observed  are,  (1)  that  the  needle  should  l)e  thrust  into 
the  subcutaneous  tissue  at  some  place  where  it  is  loose 
and  where  the  skin  is  free  from  veins. 

(2.)  The  fluid  having  been  injected,  the  needle  should 
be  withdrawn  iiuickly,  and  then,  the  puncture  being 
covered  by  the  point  of  the  linger,  the  injected  I3uid 


•  I  ut  a  slomncli  ininip  tube,  or  a  lube  with  a  oei  t.iin  .iiuoimt  of 
.-lill'iicps  is  (  ."spiitiiil.    Fe  a  jHT.son.'i  !it  iiny  tiuio,  and  no  one  wlu) 
sull'eiiug  from  .•iputc  iioisoninir,  could  possibly  sicnlloic  some 
feel  of  indiu-iubbertiibinfr  its  lias  been  suggested. 


OF  TUr:  TKEAT.MENT  OF  C'A.SES  OF  POISONING.  17'J 


should  be  dispersed  into  the  tissues  by  gentle  rubbing. 
(3.)  Lastly,  and  this  point  we  would  most  strongly 


Fig.  80. — Mtthod  of  Hypodermic  Injection. 

insist  upon,  no  surgeon,  house-surgeon,  or  dresser, 
should  ever  Ije  induced  to  instruct  a  patient,  or  any  one 
of  the  laity,  in  the  art  of  self-injection.  A  .=!yringc  and 
a  bottle  of  morphia  are  tools  far  too  unsafe,  and  far  too 
seductive,  to  leave  in  hands  where  they  may  be 
tampered  with,  and  used,  it  may  be  unwittingly, 
as  agents  for  self-destruction. 


Chapter  XIL 


OF  SURGrCAI.  CASE  TAKING. 

The  art  of  taking  notes  of  sui-gical  cases  well,  is  one 
not  easily  acquired,  and  for  the  notes  to  be  of  much 
value,  something  more  than  vague  general  notions 
upon  surgical  subjects  must  be  pre-supposed.  Yet  in 
many  hospitals,  dressers  who  are  beginning  their  work 
in  the  surgical  wards,  or  clinical  clerks  in  the  medical 
ones,  are  expected  to  be  able  to  write  intelligible 
histories  of  cases  which  are  to  them  very  possibly 
obscure  to  the  last  degree  ;  and  further,  to  write  these 
so  that  their  account  shall  stand  for  all  time  as  being 
full,  true,  and  particular,  so  that  those,  who  may 
on  some  future  occasion  require  to  look  up  tlie  case 
books  of  the  hosi^ital,  will  hud  therein  a  trustworthy 
account  of  whatever  case,  or  group  of  cases,  may  l)e 
under  investigation. 

Notes  which  will  perfectly  fultil  tliese  conditions 
can  hardly  be  expected,  and  will  only  exceptionally 
be  obtained  from  dressers,  at  any  rate  during  the 
(irst  few  montlis  of  their  ward  work  ;  but  nevertheless 
there  is  hardly  any  other  part  of  these  same  dressers' 
work  which  will  be  so  useful  to  him  educationally,  as 
his  case  taking.  Litira  scriptamanet ,  and  he  will  tind 
that  every  case  which  he  intelligently  records,  (and 
therefore  studies,  Ijccause  he  has  to  record)  will 
remain  with  him  a  lifelong  exjierience. 

AVhat  he  must  aim  at  in  his  case  taking  nuist  be 
first  and  foremost,  (ibsolutc  truth,  and  it  will  be  found 
tliat  sometimes  tlierc  is  a  strong  temptation  to  make 
the  facts  square  with  a  preconceived  theory  ;  and 
secondly,  to  present  a  clear  story,  of  the  case,  without 
introducing  any  personal  opinions,  letting  tlic  facts 
fell  their  own  tale. 

Tiie  notes  of  a  case  then,  should  comprise. 
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(1)  A  description  of  the  patient,  anil  of  thu 
symptoms,  objective  and  subjective,  jjresented  by 
him  (or  her,  but  for  shortness  we  will  use  the  male 
ajjpellation)  when  he  first  comes  under  the  notice  of 
whomsoever  has  to  record  the  ease. 

(2)  An  account  of  those  facts  in  Ins  previous  life 
hi.'-tory,  and  in  liis  family  history,  which  may  throw 
light  upon  his  present  condition,  and  the  sources  of 
this  information. 

(3)  The  previous  story  of  the  illness,  derived  from 
the  patient  himself,  his  parents,  or  from  other  people, 
the  source  being  in  all  cases  stated. 

(4)  A  diurtj  recorduig  the  measures,  operative  and 
other,  which  are  adopted  for  the  relief  of  his  com- 
plaint, after  he  has  conie  under  observation,  and  the 
.sidjsequeut  course  of  events. 

(5)  The  resiiH  of  such  treatment,  namely,  cured, 
j'elieved,  unrelieved,  or  died,  and  in  the  last  event. 

((3)  ^Vhethcr  or  no  a  post  mortein,  examination  was 
made,  and  if  so,  an  account  of  the  results  of  this  ex- 
amination. 

The  following  scheme  will  l)e  found  a  generally  con" 
venient  and  workable  plan  for  recording  cases  upon  the 
lines  we  have  here  laid  down. 


Ward 
Name. 


m 

> 

c 

1 

No.  of 

Ueifistfi-. 


Date  of 
ndniissiou. 


St) 


Occupation.  I  Resideno.  | 


Kesult  - 

Cvu-ed 

Relieved 

Unrelieve'l 

Diea. 


By  wliom  taken. 


Numo  of  Surgeon. 


Date  of  taking 
<  asc. 


/fi'itnri/  nf  Ihf,  pvp.nent  iUiiess  from  its  commencement  up  to 
the  date  of  laUiiig  the  case,  as  derived  fi'oni  the  patient,  or 
from  hi.s  frionils  or  relatives  (state  the  source),  given  in  as 
po.ssibli'  the  words  actually  used  by  them. 


The.  pf>ti'jnt\t  py/'vioiis  histori/, 
inehiding  (n)  previous  illiu'sN. 

Ill)  haliils  of  lilV  (Hiate  source  of  iufuruiationj . 
(i.-,  ■jtlicr  facts  bearing  on  this  part  of  the  case. 
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The  patient's  family  hislori/, 

i.e.,  (a)  if  the  parents  lue  alive  or  dead,  if  the  latter,  at 
what  a^es  aud  how. 
{?>)  Brothel's  and  sisters.  No.  of,  whether  alive  or 

dead,  etc. 
(c)  I'liice  of  patient  in  his  family. 

('/)  Results  of  enquiries  about  hereditary  tendencies, 
as  to  ffout,  in.sanity,  cancer,  etc. 

The  patient's  condition  at  the  time  of  taking  the  case, 
(a)  General  description.    Position  of  patient  iu  bed.  State 
of  nutrition,  local  and  general.    Indicatinn.s  of  a  dia- 
thesis (i.e.,  slriiinous,  syphilitic,  etc.).    The  condition 
of  the  organs  of  cii'culation,  respiration  and  diges- 
tion.   The  condition  of  the  skin  and  of  the  glands. 
The  teinperatiu-e  (noting  time  when  taken).    Tlie  ap- 
pearance, sp.  gi'.,  and  quantity  of  urine  passed,  and 
whetlicr  albumen  is  jiresent  or  no.    The  condition  of 
the  orgaui  of  motion  and  locomotion.    Sleep,  its  ) 
amount  and  character  of. 
[/j]  Description  of  actual  seat  of  disease,  its  locality,  its  I 
ohjectiue  physical  appearances,  and  the  subjective  ab- 
normal sensations  connected  with  it. 
((■)  Other  noteworthy  local  abnormalities.  \ 


'I'lie  "  case  "  being  thus  taken,  it  will  be  the  dxtiy  of 
the  flresser,  or  of  wboinsoever  is  appointed  to  continue 
the  record,  to  preserve  a  consecutive  account  of  the 
the  course  of  events  from  the  moment  the  patient 
comes  under  treatment. 

If  an  operation  be  performed,  it  must  be  fully  de- 
scribed, especial  attention  being  paid  to  the  following 
points. 

The  actual  incisions  and  manipulation.  The  ap- 
proximate amount  of  blood  lost,  and  the  condition  of 
the  patient  at  the  close  of  operation.  The  numher  and 
method  of  insertion  of  sutures  (if  any  used).  The 
position  of  the  drainage  tubes.  The  plan  of  dressing 
the  wound,  the  position  of  the  patient  subsequently  in 
bed,  and  the  nature  of  the  aiuesthetic. 

If  the  operation  he  of  the  nature  of  a  vcmomL  either 
of  a  growth  or  of  a  limb,  the  notes  must  always 
desci-ibc  fully  the  part  taken  away.  For  example,  if 
the  thigh  be  amputated  in  its  lower  third,  for  disease 
of  the  i<nee,  the  details  of  the  condition  of  the  joint, 
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audits  ligaments,  tiic  muscles,  etc.,  in  its  iieighliour- 
hood,  the  cartilages  and  the  hones,  must  all  be  fully 
pictured.  AVere  the  case  one  of  an  epithelioma  of  the 
lip,  in  addition  to  the  naked  ej'e  appearances  of  the 
growth,  its  microscopic  structure  should  also  be  given. 

As  the  case  goes  on  it  will  probably  be  found  unne- 
cessary to  make  daily  entries  on  tlie  case  pap)er,  but 
however  chronic  the  disease  in  question  may  be,  and 
however  slow  the  convalescence,  it  will  be  found  con- 
venient to  make  some  note  of  the  patient's  condition 
at  the  very  least  once,  and  as  a  rule,  twice  in  the 
week,  upon  the  occasion  of  the  surgeon  going  his 
rounds. 

The  patient's  temperature  is  now  commonly  taken 
night  and  morning  by  a  ward  nurse,  and  entered  upon 
a  chart,  apipended  to  the  case  book.  This  plan  is  a 
good  one  in  many  ways,  inasmuch  as  the  observations 
are  made  at  every  12  hours,  and  at  the  most  suitable 
times,  but  it  involves  a  certain  risk  that  this  condition 
of  the  patient  may  be  overlooked  by  the  dresser.  It 
should  therefore  be  a  rule  that  the  temperature  read- 
ings should  be  entered  in  the  notes,  as  well  as  placed 
upon  the  chart,  in  all  serious  cases. 

When  the  notes  record  a  patient's  discharge  the 
extent  of  recovery  should  always  he  noted,  and  in  the 
case  of  death,  the  actual  cause  should  be  carefully 
stated,  if  it  he  apparent  ;  in  those  cases  wliere  a  posl 
murtem  examination  is  made,  the  results  must  be  fully 
recorded,  and  the  dresser  should  be  especially  careful 
not  to  lose  this  opportunity  of  clearing  wy  obscurities, 
and  verifying  and  correcting  opinions  foi-med  during 
the  patient's  lifetime. 


'I'liE  J<]nii 
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